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(57) Abstract: A compound represented by the follow- 
ing formula (1): (1) wherein R represents a residue hav- 
ing either a reactive group or a group capable of chang- 
ing into a reactive group; n is an integer of 3 or larger; 
X represents a residue capable of having n groups of the 
formula (2) and the six or more R 1( s are the same or dif- 
ferent and each represents hydrogen or a group capable of 
changing into hydrogen. The compound can chemically 
modify physiologically active polypeptides, derivatives 
thereof, or low-molecular compounds, while maintain- 
ing the physiological activity thereof. The compound is 
useful for improving the stability or water solubility of 
low-molecular compounds. 
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i^mmm, 199s ^, m 38 #, P .2os] N 
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^I/i^Si rtu*. 4MtM*#£©7 5 7 1^ 3 ^ ;^ 7° 
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>V ■ -T^y^y - *r% • yf-^^^ (Journal of American Chemical 
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mmn^^^-^bmz^tihcDmmm-h^^mx^mnn^mm as) m 

(21) gmmmtf y wmmmK v k©t ^ y mx^w-, 
fcfabtezmx. vmttn&ntm as) ~ (20) o^-rtifai m^m^^mm 

(22) strtB (is) ~ (21) (D^irtifrim^mm^kmrn^y^^}?^ 
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(25) &mm&tfV'<7''7-}?&tcnz:(Dffim<£&, r^^^-if 

(Asparaginase), t? ;V$ % if (Glutaminase) , TA"3?*}-— if (Arginase) N 
W (Uricase) , X — ^ — * "7 -Y K 7 ^ A * — if (Superoxide 

Disumutase) , 7 ^ h 7 ^ y -y (Lactoferrin) , ^ f 1^7" f^rt^f 
(Streptokinase). y*9^^> (Plasrain) N Tt 2 / v / >"t ? T 5 7^' — if (Adenosine 
Deaminase) , -f — u>f =^>- — 1~24 (Interleukin — 1~24) , -f y^-7xP 
a (Interferon— a), -Yy^-7iny- (interferon— )3 ) , -f — 
7^Ul/— y (Interferon— y), -fy^-7ioy-o (Interferon— to) , 

— 7^nV-T (Interferon - t ) , H ^ ^< 3 n ^ — $J # H ^ 
(Granulocyte-Colony Stimulating Factor) , x JJ ^ n x f y 
(Erythropoietin), It^ig^EHT- (Tumor Necrosis Factor), iM^iMH^ 
(Thrombopoietin) „ ? n — y (Klotho) Sgf, Uzf*?-^ (Leptin), »lt^fffl 
IS i# H ^ 1 ~ 19 (Fibroblast Growth Factor — 1 ~ 19) , 5 y Y % 4 ^ 
(Midkine) , $)jV^Y=^^ (Calcitonin) s S^^IH^ (Epidermal Growth 
Factor) , Jf/U$r=f^ (Glucagon), 4^^V^ (Insulin), 4>^V^^f^^m 
■^p 1 (Insulin-like Growth Factor — 1) , ;^7. T $r = y p 7° n -7=- ^ 1 
(Osteogenic Protein- 1), ij£j|BJ3&if 5®H^ (Stem Cell Growth Factor), 75 
V ^ (Amylin), ^7t^ K*;^^ (Parathyroid Hormone) s 7°7^5;/ 
— ^^^tt-fbH-^IW (Plasminogen Activator) , JfeWft^/fBfl&EJcftH^ 
(Vascular Endothelial Cell Growth Factor) , ^Ife^l^AB^i 
(Transforming Growth Factor), ^/V* rf^i^yf Ki (Glucagon-like 
Peptide), fig S /fr /l-^ >- (Growth Hormone), 7" h JJ !7^flJ|^^7°^- KI 
(Natriuretic Peptide), 7°7^^;^> (Plasminogen), T ' ^S^aKac^-^ 
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r^ilH^ T5/if« nm^#:^J;«^#^ 

frd^3&«^«t9 31«r*LSB(fflB (23) ~ (25) <D^Ttl*>im.\Zffim(Djffi: 0 

(27) f£^fb-^W^&< 1 j@<DtalS (1) ~ (12) *3«fctf (14) ~ 

(28) BfrtB (27) lB«(D^^f«{S^T-fb^^#^i-5ISmo 

(29) huIB (1) ~ (12) 33«tt5 (14) ~ (17) ©V^"f^ 1 JSfclBffcW-fb^ 

(30) HtrtB (i) ~(i2) ^ j^t^ (14) ~ (17) (D^-mfrimteWM^k-erm 
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11 



WO 2004/029018 



PCT/JP2003/011214 



ry^=/K ^e/^y^/K ft^*yy, 7^^/t-^y ~/k 

y -^=/k -r 5 yv y t°y y y >>=/k w ^ k y =/k -f y >f y k y ~/k 

2-t°py^/K 2-fc°ny K^/K 3-fc°n y K— /K 2-t°^y /K 3-fc°^y K 
4-fc°-<y K=/K t Fn^-Tt'tV^K t Kn-3-Ti£fcV — 

/k t Ko-4-Tif tv^/K 2-^ryy k=/k 4-^ryy k~/k 2-^- 
dr-y-yy k=/k 4-^-^f-yy k^/k yy/W^ H\ k ty>- 

v^k 7x^^ -o-xtKy/K ^y^y^/i^>s&&f b*i3 0 

«mert^#/k sm^m^i*ms, ti77/^;K g^>y^*3«tof 

tH7^;K7)ttli LTii, Mx.f^— SftWioT, Wt&Wt 1~3 <z\ «fc 
5t (1) fc&v^Tx Xfi s R*5j;t>*n#l<7) 




OR 



12 



WO 2004/029018 



PCT/JP2003/011214 



Y 



Y 1 -N 

L 



— o— 



o 

II H 



N 



13 



WO 2004/029018 PCT/JP2003/011214 

neeui (2 m -2) «En ? fls«k&0*bv\ 

££>fc^ ^ (1) Hl*3V^T, X&im$k± (n-l) fl£*T<Z\ n^ 2 ™-efe§^ 
-^ttH&BU: (2»-2) jTOT© 

H 
I 

— C— N — 
II 
O 

n ^ Pt ^^ ^^7"Pt>^ n-^l^ ^fy^Yvy, sec-^t^, 

i~3 © % j: fj^wtttApy^, iir;^;K ^mmm^m&s T 
i~8 <d, emwi, ^vt^fa-±m^co^mm^7mm. £VM?i$mz 

ry^itm M;U^*i5c 6~i4 cot y -/k «fct>JMfc 
y /K t° y vvk ^ihy* y /k y* y /k s: ^y* y /k tr y 5 v>~/k h 



14 



WO 2004/029018 PCT/JP2003/011214 

tfW*L< N ^frfitjlcfd: N-fc Kn^^7^y^5 K^^x/K p-=fo7x 

2,4,6- b y ^ p 0 7x^x^7/^ 2,4,5-t> !)7nn7x^l/x77/K 
^7nn7xx;Px77/K 2, h in ^ ^-y^^^y^ s N-tKo^V7^ 



15 



WO 2004/029018 PCT/JP2003/011214 

-O-^/K ^tf-'O'^/K ^^r^/K ^y^vK ^^vK ^n/ntVK ^ 

rv-/ut Ltit mx.am.mm. e~i4 or y -/k £ 5 jy^^te^^K 

-4fcftS&oT, g&$c 1-3 <D N J; 9 A^tl^n^yJI^ T/l^/K 



16 



WO 2004/029018 PCT/JP2003/011214 
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* (1) •C^$tb«'ft:^JJ:*3V^ N ftaWft^«i:U^ fuiS5£ (2) N 

(3) % (4) \ (5) mx*m$ti%fc&m$hi?bnz 0 
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AffcW^te, 7KStlH\ ^n^JDK-^ tK^Ks T/l^dr^ T/K# / -f/l-;3-dr 
PtKyy (a)) i: R la -0H (5£<£ N R la «tulBi:^iaTrfe6) <SrfflV\ 
v 5 ^— *?Vl' • • — -y $ ■ tr^^hV— (J. Org. Chera. ), 57, 435 
(1992 ^) s ^-Y— ^ • • * • ^ 5 * f y — (J. Med. Chem. ), 
38(10), 1673 (1995 ^) ^^fB«^^^)H CT, {fcl^ (c) ^1 £ 
T?#5 0 ^7c N (c) ^V^n—;v (fc^ (b)) 1 */WC*frU 1 
-10 ^^<D R Ia -Hal R la & £ t>* Hal J«ft^ftifffB£ l^tt^fe^) £JB 

v^Tjia^^s#feT^^$*fcm^iftML-T#6^ s ^tcnmmA(D bf 3 - 

0(C 2 H 5 ) 2 #^TT 2-^f;wi-7ryi:HJS§*t [rh7^Kny- 
(Tetrahedron Lett.), 29, 2951 (1988 ^) ] , jURI^M— T/^=» — JVCDimt 
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&&&0-t~S#\ ^fcte^ Kny ■ I*-* — X (Tetrahedron Lett.), 41, 

6441 (2000) N V'^—^JV • Jr^r ■ 3r — j3^ y ? • /Jr ^ * y w_ (j, org. 
Chera.), 54, 1346 (1989), # T ^ ■ — TVl' • $rzf • fr % X b V — 

(Can. J. Chem.), 62, 241 (1984) ^^|B«<D^}Zl|li CT#5 £ 1 5o 

(c) (b) /w©>fc8Ue^ M&fcf^n 

Tfv'J'? • - ^y ■ •tf—vt ■ v^i?v^||HJiK (Protective 

Groups in Organic Synthesis, third edition) N V > (T. W. Greene) ^f, 
v> a ^ • 17 ]J — ■TyK-fyX^yn- ^WryF (John Wiley & 
Sons Inc.) (1999 3=) #fclfB*©te»£©*A#8s3ffc:ap DTftflH" 3 r. £ t? 

fc&m (a) <kKJ££ii:3 R la -0H t Miif^ 9 S^-As^ ;K 

tert-7^/VT/V=i— /K ^yi?;l/7^a 5®* (PT/l^ 
— /HRdS^'sriB-CfcSo *fc N flS-g-Jfe (b) tKJS$^:5 R la -Hal <D R la £: L 
Ttt % -<>"vvK ^^/K ^5vK ^nfcVK tert-^^/K * h^rv^^VK 

mm ^m-v & % 0 \y&® (a) (b) t^x miss &mm~t% 
#^-c\ mmnnxmhtif^it^m ( c ) ^bwm (a) t^m^^ 

5*\ (b) £ 



Hal- 



-OR 1a 



-OR 1a 



(d) tfS#b*L5„ 
*Mc) ?«^ n #|^Lfc{b^ (e) 
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— *\ fc^fe (f) fc> ttflSi: LT^ Lfc^iS^i ( c ) SrSiS^^ 

(g) Irisrtms. (f) <Ht^#i ( c ) SrKJtS^^ -fb 

(g) IrHS^iUlt fl^Jfe (f) R 3 (DMiM (c) ©I 

S#©W«^fc&^ft&;h/rv^R& [B#fls3*£fH, WJti^c l~iv, 
j*L# (1992 #0 §r|a^^fc^#^fe}f ^^§ o (g) ^ R 2^ 

^i*l?rttt5aiR }^tt§iiT\ (la) *s#6>ttS„ ^ 

(f) £ vxtei$m<Dm;i®mm<Dfc&m$:mm-fz>zki>x«%%u mm<D^ 
m&f&mx*$Mbtix^z>Km m*fc^gm, mm&$t i~iv n %m (1992 ^) 
%m&-<a-t>i£xfc&w (f) 

(la) & N iiSO^^^^^V^tt6f*a^(D|m*^ [«i 

(Protective Groups in Organic Synthesis, third edition) ^ ?V— > (T. W. 
Greene) ^3 >- • ]7 4 V — ■ K • Ih^X ■ ^ ^n — W 7 1 y K (John 
Wiley & Sons Inc.) (1999 ^) fc#LT, R 1 »4LT, 7k*M^^«m 

-fS^irTMbg^ (lb) t>mhtiz 0 

^ti^tei^ ^ (1) fc*5V>T, X ^^^Inl^-OR 1 ^^^^ 

t&mwfr£>&mtem$i£tizmmq>, -2o~i5ox;<Dm<Dumx 1 b#^~^h 
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W^ott>J;V\ ^f-f^©^7^S 

y^v N -y*T4> s T/uef-^^ kx<?s?i/^ i?y>\ xv^yf«© 
tK y ^ttR-t©^^© c *«*/k#^y;Ht7 5 Kl£-a°^*:r 

£»U (1985^)] ^3ft^«a«|feSrfflV>TfT5ri:^-e#S 0 
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y K i: LT » N M X. tf N T * a? 7 tf (Asparaginase) , 

^;V^^^r — if (Glutaminase) , 7 jV^^r — i? (Arginase) , V V — if 
(Uricase), ^w?— ^-dp-f->f Kr^^A^- if (Superoxide Disumutase) , 9 

^h^^y^ (Lactof errin) , Xb^^b^rl i? (Streptokinase), 

> (Plasmin) s 7x7^77^^ (Adenosine Deaminase) , ^ >$ — n^ 

— 1~24 (Interleukin — 1~24), -fy^ — y^ny — a (Interferon- a ), 
^{y^-7iay-^ (Interferon- 0), <4^9~- ~7azX=t^- y (Interferon 
— V K 'f^^ 7any-ffl (Interferon — a.) , >- ^ — !7 ^ n ;/ — T 
(Interferon— t ) , SgJfStffca o $ IJli-?- (Granulocyte-Colony Stimulating 
Factor), ^ JJ * ntfte^y (Erythropoietin), JBS^^BH^ (Tumor Necrosis 
Factor), jftuMKif ^H-?- (Thrombopoietin) , yu — y (Klotho) f^f N l^y 
(Leptin), mmWfflifl&i^MM^- 1~19 (Fibroblast Growth Factor-l~ 
19), 5yK*^fy (Midkine), tf/l^f^y (Calcitonin), S^^ftH^ 
(Epidermal Growth Factor) , yVl^ =iV (Glucagon), -^^Jly (Insulin), 

y;* y yjStj&ftB^ 1 (Insulin-like Growth Factor-1), Jr^Jri? 
yy°n^yy 1 (Osteogenic Protein-1), SftNHJSJfJgH^ (Stem Cell Growth 
Factor), 7^ !Jy (Amylin), ^7t-fn-f K*;^^ (Parathyroid Hormone), 
7*7 *K ^y^tt^H^g (Plasminogen Activator), ifclf P^«/$ftH 

(Vascular Endothelial Cell Growth Factor), ^Kfe^j^gglT-S 
(Transforming Growth Factor) , iyf^^f F| (Glucagon-like 

Peptide), Efeftzft/l^y (Growth Hormone), "^hy^AflJ^^y^KS 
(Natriuretic Peptide), y^*^/— ff> (Plasminogen), T l/*?j!ri$=^ s fS 
(Angiopoietin) , T^v^^^^y (Angiostatin) , :t y K .X ^ ^ y 
(Endostatin) , >V*f- / X y^-y (Neocarzinostatin) , FFlEBIftfifeftB^ 
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(Hepatocyte Growth Factor), V is ^ (Ricin) „ v'^.— K^E-^^.^*^ 
(Pseudoraonas Exotoxin) s ^TUTii (Diphtheria Toxin) N -^tL £> 

- ^^TVK =-/VK ?#?MJw- (Antibodies-A 

Laboratory Manual, Cold Spring Harbor Laboratory) (1988)] ^rffiV^T^JJ # 

t r«tf*£ LTIi, t M^7^, t Mttitt^li (HT, CDR 

t lt, wr^ig^« v lt vh t^-r) *5«tt^(s^pr^^ (j^t, mm 
i lt ch fcivt h^commmmmm ce*T> a 

t cdr mmmt, t v^^mm^w-^ h ^ N l v ^© cdr © 

tfttomftklsTK* Fab, Fab\ F(ab') 2N (J^T\ scFv ir^K 

FSfcfefc V«#0f# (&Ts dsFv irf^K CDR Sr^tp^^K^^S 

Fab« s IgGOk^ttf 2*©Hi**ilTV>5 2o©i?W^ K|£ 
*©-h»©"<^ K»^*«W^W >-X?4H?LT#fc*L^ H Hl<7) N **MK) 

l m^xm^fitc &=f-mm 5 ^o^^^^^s 79^^ 
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Fab' TIB Fiab^^ty-^©^^^ Kf£^£r^®f Lfc^-^*^ 5 75 

F(ab') 2 te, i g G ©ty>?ii© 2 Hlo^^^^ Klti^T^illSf h y y° 
^^r«tT#fctlfc, 2 Fab «fc#t: V^gp^^bT«^$tlfc, 
Aft) 10 ^©fetig^^tt^-f-^^^^V > h-?fo% 0 

scFv te N — ^(D VH ^(Z) VL i: ^ji^^^ K U — (£(T^ P 
iT) £rfflV^jSf£L7t, VH-P-VL &V>U1 VL-P-VH *°JJ-</f - KSr^i~ 0 ^ 
^m-V^m^ti^ scFv VH jaJ^O? VL h Ltl^ *3§PJ!<Z5^y ^n — 

~t;i-tftfa~£ 1ttet hm CDR mmirii^(D v £ & ^ v n 3 £ i: & *v % 3 „ 

dsFv fct, VH *3«tt^ VL ^(O^tfL^fL IT % J WB&^y^^ ^Sfcff& L 

^=ryy^ (Protein Engineering) , 7, 697 (1994 ^) ] ^t£o"t, £t#: 
^tefc-^frS VH^fcf^VL £ LTJMy ^n-^/k^&SVMit hMcDR# 
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5 D te^fl^fc©^*^ #tPS5E$*L&V^ N 50—10000 
L<, 100-2000 tfc5©^$bWflU\ 3=fc, 7K^^«7K^^©^?^ 
^\ 0~lmol/L N 0^L<» 0~0. lmol/L "Cfc !9 „ -e^fMl^COji:^^^ < t t> 
1. 1 £m_L, 0* L < 10-10 3 {§fcftj_h-f-§ - £ bthZTkmk&^F-tft 

>\ T^^^tf^^ v^hv-f^ 5-7/^nr7^^/K 
^^^^ ^^^^^ r^^jJ^^ -^^y^ t77 , /!)y^ 

mmm, mmmmm, ? ^ ^mmmmm^mmm-h l < «tK> * & t± n, n- ^ ^ 
wis d988^) mmi o 

m&&tiV^^}?&iti&tett<k&bi*;i'3bit*) i~iooo L 
< 1-50 ^SIlV^gJS:§€5ii}Cj;oTfT^5c -fb^odfeatgtt 
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-ii^ot, fcti:»5 ^b&-v%% 0 */c N Rm^m-r^mmn^m 
v v x-msmmm, mm^m-r h v vj»&mm. mm-r h v v&mmm, 

50°C<DfiJO?E^ lO^-lOOB^ pH4~10^W^LV\ 

mi*, ii^if, mmn^rn (nmr) *s <t o«t ? / m^-mm^ ctsr^y i« 

^^/loF-^t^b^;/ (pth) 75 / W.&^^M^W.W-'P nvf ^77 -f — 

(hplc) -c^tfrf s^iiasr^y g£ism#f ^ ^ «t & f? 5 ^ £ a* -e £ s „ 
mw-&}±, mmftfezk (res) mag, jfiL^^tt^iRi^ m^j^Rm^yy- 
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7k, i&zk, U^^f— f'^fn-^i, l~10%t ^rn&fo 

$u mmmm^Ayx^xi>^\ mmmshm.^nm^m^bnx^^^m^ 
o. 9%it^^- b v $ ^mfcrnm^mm-tz - 1 K2:^xmm^n^ 0 mmm&m. 

mmn^Ajx\^x^^\ 

iiHii, ^^mih-B-mwW g-csf tfy^ui^jj =*— /Hfcflli g- 

CSF^#:*5j;tJ«^f|iG-CSF^#:o, ?M_h#^# 5 R— -fettM^^^^ h 
/!✓ (ffFW ©atfb«r^Lfc0-T?*>S o ^Ittfiia^ (°C) £ N tttttt^fflfR* 
(a.u.) #/nyf©t^ OT©i:*3 5Tf*>«„ 



28 



WO 2004/029018 PCT/JP2003/011214 

2:tfV ^ ^ija —M&m G-CSF m^fo 

3 : *$mtt&mvm g-csf mmfo 



ffl&M 1 itm^ffi G-CSF M^^^tti'J^ 

mmm i * i * fc n^nm 2 t-n u fc# g-csf m^^o & * & 

NFS60 [/a^fV • ^ • if ■ -TI/b^v • T#7^- ■ ^ • 

f-^f ^i/* • - if • f^K- ^ -T^U* (Proc. Natl. 

Acad. Sci. USA), 82, 6687 (1985 fc^-*i&JSfl&8gj£tSE&N »«P 

BSffi 19, 2767 (1991 ^)] ^t£oT$!tf£ Lfc D G-CSF $§2* 

#<£>Jttf£t£ (u/mg) * 100 t bytt#©#^b^fe©tgttSr*itii^j%i- 0 t£$5<£>/K 
y^f-t^^y a— /Ha?»fr©Jt«&*tf±WFJj:ffiTb/t^ ^ (2) 



1 fc&mffi G-CSF 







mmm 2 <oi\&m 1 mm g-csf 


75 


1 CO G-CSF WMfc 


100 


##M 2 <o tk y ^ i> v ^ y 3 — /H^ffli g-csf mm* 


18 



&mm 2 itmm g-csf ft^^m^tt 

G-CSF &>m^#-fb^f« G-CSF 50mmol/L 5 A,S£IS« 

M (pH 7.2) 0.2mg/mL teHSgU fiS±#^t#5 RZfet« (CD) 
h/MZ>£<fb&«!H£L;/fc„ 208nm fcfetfS;*^ WWft OWFW) <D& 

flj^H i fc**i- 0 Tfc^ftt g-csf w&Orztz 5o~55°c-e#.3t^ttR^ (l§*Mfi:) 
mm g-csf ui^-ettTKy^v^y ^-/W^Wiin^^f 55°c£ 
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2 







m^mmmm (moi/u 


4 


2 6a 


0.65 X 10" 2 


2 7a 


0. 35 


2 8a 


> 3. 3 


5 


2 6b 


0. 09 


2 7b 


0.41 


2 8b 


> 0.80 



mmmi ik&mo&jfc k (2) xmisn&fc&mi 

i-Pr iWy^n tVl^ s PyBOP ii^y / f U 7y^;H-^;^^^ f U 
^ (fcTn y ^/)7^^/jN^^A^^f-^/ix^-n7jN^^^ >\ TFA I4h!)7;^ni 
NHS N-t Ko^^y^y-f 5: H\ EDC \± l-^;U-3-(3-i? J f-;VT ^ J 

\f/v) jj/U7$i/j ^mm^ thf n^byn Kn77^ dmf 
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1 



OH 



OH 



10%TFA, CH 2 CI 2 4" 
IS, 12B#P^ 



HI 



H 2 N- 



OBn 
OBn 



r-OBn- 



»OBn 



i-Pr 2 NEt, PyBOP 

dmf, is, mm 



NH 



H 
-N- 



H 

-NH 



-c 
h: 



OBn 

OBn 
OBn 

OBn 
OBn 

OBn 
OBn 

OBn 




OBn 

OBn 
OBn 



r°-C 
o— r 

H | L OBn 



OBn 
OBn 



OBn 
OBn 



t°'J^>, 100°C, 2f$RH 



HO, 




O 

II H 

_JJ M_ 



H 

-NH 



O 
5 



-C 



OBn 

OBn 
OBn 

OBn 
OBn 




OBn NHS ' EDC ' NEt 3 

^ thf, sat, 3i9n 



N 

b o 




OBn 



OBn 



Pd(OH) 2 /CMfcg, H 2 
EtOH, S» 




o 

II H 
-U n- 



H 
-N- 



OBn 

OBn 
OBn 

OBn 
OBn 



OBn 
OBn 

OBn 



ik&m 2 [2-r 5 y-i,3-tr^ (i, 3-^-o-<y ^-2-^ y t n / n ^ 

^] Srtt*b©^«fe [v^— ^ - ^ - ^fVv't/V • ^5;^ h V— (J. Med. 
Chem. ) , 38, 1673 (1995 ^) ] |CftoT»|!Lfc 0 fl^^l ( 3. 5g , 
15.0mmol) ©^^f;^M7> R (DMF) gftft (50mL) fc N iMWy/P 
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lf/I/xf^7^ (10.5mL, eo.Omraol), fc&fo 2 (19. 8g, 33. Omraol) (D DMF & 

(20mL) *5 «t ^ 5/ h J7 T f a,***, h V X(lfV 

tr&^y-znvjruifrxyj^ (PyBOP ; 15. 6 g , 30.0mmol) fclEifcbn&fcgU 

^=3:2) «ltfe*^©fk;^*3 (18. 7g, 89%) £#f Co 

l H-NMR (CDCI3, 300MHz) 5 (ppm) : 1.36 (9H, s), 3.40-3.81 (32H, ra), 4.16 
(2H, ra), 4.48 (16H, s), 7.19-7.31 (40H, ra). 

(2. 0g, 1.43mmol) Ov^Pnp*^^ (45mL) ^ ^M)7 
/U*ufm (5raL) *8£ALfc«. RUt? 20 mKOSm Lfc. 

ftSDik&VllA (1. 19g, W64%) £#7c 0 

^-NMR (CDCI3, 300MHz) 5 (ppm): 1.75 (1H, s), 2.87 (4H, s), 3.47-3.81 
(28H, m), 4.16 (2H, m), 4.48 (16H, s), 7.00 (2H, d), 7.19-7.31 (40H, ra). 

fb^4 (1.5g, 1. 16raraol) Ot'y^t (2. OraL) fc, ^UXM^^^y 
m (232mg, 2. 31mmol) &&$>o < V) t MkSzMs 100TCT? 1. 5 ^m9:W bfc c 
^&M3=T^*PLfc^ 2mol/L ^Sr^X, nn ^. y ^^ffil^Tttfcti L 

(-^1^ : mm^su=l : 3) T«L, ^jtfe«<Dfl^#j 5 (1. 62g, IR^ 
100%) §r#fc D 

X H-NMR (CDCI3, 300MHz) 8 (ppm): 2.39 (2H, m), 2.56 (2H, ra), 3.45-3.76 
(32H, m), 4.09-4.21 (2H, ra), 4.46 (16H, s), 6.87 (1H, d), 7.19-7.31 (40H, 
m), 8.02 (1H, d). 

4k&!$5 (3.0g, 2. 15mmol) ©7f7tKn77« (45raL) fc\ MUX 
N-tKn^^>7W?K (NHS ; 495mg, 4. 30mmol) N \-^;V-3- ^ 
/l-r^y^ntVl-)^/^^^ KiH (EDC;886mg, 4. 30mmol) *3 <fct>*h U 
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x W>y (0.24mL, 1.72ramol) &m&MZ.tt^ 2 E^I^Lfc KJ&Mfr^ 

J*? Y^fyy^— (^drf-V : : 10) gfcjt 

feffi^fl^^ 6 (2. 35g, flX$79« £r#fc 0 

'H-NMR (CDC1 3 , 300MHz) 6 (ppra) : 2.49 (2H, t), 2.67 (4H, s), 2.78 (2H, t) , 
3.40-3.78 (32H, m), 4. 11-4. 22 ' (2H, m), 4.48 (16H, d), 6.96 (1H, d), 
7.19-7.31 (40H, m), 8.37 (1H, d). 

4k&Wd6 (1. 15g, 0.77mmol) (D=c# /—M^WL (50mL) ^7,k*«Ts 
X Pd(0H) 2 /C (Pd : 20 MWo^, 200mg) &M?L±^ ^tSf 12 H#H0tS#b 

#J7 (596mg, I|X^100%) £r#fc 0 

^-NMR (CDC1 3 , 300MHz) 8 (ppm) : 2.74 (2H, t), 2.82 (4H, s), 2.96 (2H, t), 
3.30 (8H, s), 3.43-3.80 (28H, ra), 4.05-4.22 (6H, m). 

mmm 2 ^mmit^mxmm $ titdt^mm g-csf mmi*<Dmm 
mmv/vMmmwi (ph 7.4) xmmi>tc.mnmi(D g-csf mmfo (27.8mL, 

0.72mg/mL) ^ ^Jfe^J 1 xmM bfc^#) 7 (jfo 20mg) &%U%., ftrMTX—M: 
^fi#LT£OS£ii:7t 0 SJE&?R (26. 5mL) £r 20mmol/L SttftBHffift (pH4. 5) 
10 fgjd^f? U CM Sepharose FF U-Jl/ lOmL (Amersham-Pharmacia Biotech tfc 
m *rffiV^HI>f ^-^285**7 A T?»3Kbfe„ 0. 3mol/L <D%L{gT h ]J J» 
tPaflffRT^ffl^ttS B#JW#£r|S]lKU 2. lmg/mL (Dik&Vo 7 Bffi G-CSF ffag 
^Sr-g-tp^R (8mL, M 84%) £r#fc 0 
<SDS-PAGE^-|It> 

##f^# : 4-20%^ i^n^ Ytf/V (PAGEL SPG-520L) S 0Mtu 

: 21kDa~31kDa (D^^^J— K 
<^ffiiiHPLC^> 
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TSK gel G2000SW XL iJ 7 A (7. 8 X 300mm, My^±M), fcfifit 0. 5mL/£\ 
W 150mmol/L tftjftSr^tf 20mmol/L MJ ^ J>,mmW. (pH 4.5), ftAt 

50 g 

*£JH : 19 

<MALDI TOF-MS^^ff> 

^ : Mfi 20880 (3 5H^f^ffch 21540 (4 ^^#0 £r±fctfcffi 

^MM3 fb^o^ K (3) 
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ik&tyQA (624mg, 0.48mmol) (O DMF W?Wt (13mL) \^it^^O 1 (51mg, 
0. 219mraol) „ v 5 ^ y^P fcVl^^vVT ^ ^ (0. 15mL, 0. 876mraol) *3«tt^ PyBOP 
(228rag, 0.428mmol) Sr^T^BXL, 48 mmMW^ 0 RmU^m^ 

V XlSfsVD?^? xi--? (f^m^/1/ : @^=100 : 0. 7) tiiL, 

Hfeyft^^b^ 8 (322mg, 0. 115ramol, 53%) £r#fc 0 

^-NMR (CDC1 3 , 400MHz) 5 (ppra) : 7.32-7.17 (80H, m), 4.49-4.38 (32H, ra), 
4.15-4.06 (4H, m), 3.77-3.27 (68H, ra), 1.32 (9H, s), (CONH nmW^m 

13 C-NMR (CDC1 3 , 75MHz) 8 (ppm) : 170.2 (CX4, CONH), 167.7 (CX2, CON), 

155.4 (C, 0 2 CN), 138.2 (CX16), 128.3 (CHX 16) , 128.3 (CHX 16) , 127.7 

(CHX16), 127.6 (CHX 16), 127.6 (CHX 16), 80.5 (C), 78.7 (CHX 8), 73.2 

(CH 2 X16), 70.2 (CH 2 X16), 68.9 (CH 2 X8), 52.1 (CH 2 X2), 51.9 (CH 2 X4), 
49.6 (CHX 4), 28.2 (CH 3 X3). 

<ff^#/ 8 (322mg, 0. 115mmol) n u ^ ? fBW. (48. 32raL) \C h V ~7 >V 

**mm (o.48mD &mu-vmTLt' 0 mum-? 24 mmmwi^t^ ^mm* 

-it^^MM^g (310mg, 0. 115mmol, Ifc$S 100%) £r#fc 0 

^-NMR (CDCI3, 400MHz) 8 (ppm): 7.33-7.18 (80H, m), 4.50-4.39 (32H, ra), 
4.20-4.02 (4H, ra), 3.94-3.28 (68H, m), (NH teWgl«Ifg£ frlO* ) , (CONH « 

(190rag, 0.071mmol) Otl^$ (3mL) IZl^fcRa^gfe (28mg, 
0. 28mmolK J: tJ« N, N-v^ 5V^T ^ 7 t° U (4mg, 0. 036mmol) ^fi^tl 

50°Cl? 5 B#^ti#L7t 0 2mol/L ^tK^^^P^v 5 ^ n n ^ ^ ^ 
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^77^- Qgm^tV : ^|£=100 : 0.7) TftlLT, &&m&:<Dfc&tol 0 
(150mg, 0. 054mmol, 76%) £#7c 0 

'H-NMR (CDC1 3 , 400MHz) 6 (ppra) : 7.35-7.17 (80H, m), 4.50-4.39 (32H, m), 

4.22- 4.05 (4H, m), 4.02-3.27 (68H, m), 2.62-2.53 (4H, m), (OH *3 J: X* CONH 

<d v N-r ti -h mm \cm $ m*) . 

ft-p 1 ^ 1 0 (150mg, 0. 054mmol) ©ff7kFn77^I (2mL) NHS 
(12mg, 0. llmraol) I^M^T 15 #HSJ9I# Lfcf£ N EDC (21mg, 

0. llmmol) *5j;t)«h P^^/kT 5: V (7mL, 0. 043mmol) ^r^MT*j!JBx. N 30 #R0 
JB$fltLfc 0 RjiS*^ 5%KHS0 4 7K^^Hx.> p p ^ * ^T?tttU U til?: 

a^7A^nvf^77^- Qgftft^/i, : ^dr-^>-=20 : 1) t?ffif3KU iftflt 
(Oih^ll (62mg, 0. 21mmol, W 40%) £r#fc D 

1 H-NMR (CDCI3, 400MHz) 6 (ppm) : 7.39-7.18 (80H, m), 4.54-4.38 (32H, m), 

4.23- 4.07 (4H, m), 4.89-3.33 (68H, m), 2.77-2.69 (4H, m), 2.57-2.49 (4H, 

m) , (conh fcmm^mm is th-r) . 

13 C-NMR (CDCI3, 75MHz) 5 (ppra): 172.1 (C, C0 2 -), 170.4 (C, CON), 169.5 
(CX4, CONH), 168.7 (CX2, CON), 168.1 (CX 2, CON), 138.8 (CX16), 129.0 
(CHX16), 129.0 (CHX16), 128.2 (CHX16), 128.0 (CHX16), 127.6 (CHX16), 

79.3 (CHX8), 73.8 (CH 2 X16), 70.5 (CH 2 X16), 68.9 (CH 2 X8), 52.1 
(CH 2 X2), 51.9 (CH 2 X4), 50.4 (CH X 4) , 30.3 (CH 2 ), 30.2 (CH 2 ), 25.9 (CH 2 X 

2). 

T0F-MS: M^Wmftm (M)= 2886, mfetiL 01+1) = 2887.44 

it&mi 1 (14mg, 4.85 i uraol) <D^& S sumW (lmL) ^zkit^lN 
-?Pd(0H) 2 /C (Pd : 20 m*%^r, lrag) fc&H;fcfcf&, ID?M^ 3 0#^#bfc o 

&mm%:, ±94 h 535 ^m^xmmvtt.^ trnmrnmr-c^^ 

2 (6mg, 4. 15,umol, J&lp 86%) 3r#fc D 

^-NMR (CD 3 0D, 400MHz) 5 (ppm): 4.27-4.07 (4H, m), 3.85-3.36 (72H, m), 
2.66-2.41 (8H, m) 
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a~ 2 8 a) 

S^^^-ASrJ^T^^o HJS^^^^-e, Et n^/um, Bn fi^^S? 
^ NHS ttN-t Kndrv-^^i/W 5 K s EDC it (3- v> ^ f-/UT ^ 
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fc&mi i/l/^TJ -y* • =r5;^-^^-^ 3 ^X (Synth. Commun.), 

25, 907 (1995 t£) fcfB«©^ N fl^* 1 3tft^2f± N S^-^Vt- • * 
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^•^f'f^t;V"{r>^b!;- (J. Med. Chem. ), 38, 1673 (1995 ^) fcfE 

1^12, 13*5J:T^2 (l.Ommol) ^tfl^tKO t° P (2. OraL) 

?&T\ ftEyX^^^^ (150. lmg, 1. 5mmol) < V) 1 Jn*:7cfJL 100 o C"e 1.5 

ftl4~16 92~100%) o 

(fb^i 4) 

^-NMR (CDC1 3J 400MHz) 5 (ppm) : 2.51 (2H, t, J=7. 0Hz), 2.69 (2H, t, 
J=7.0Hz), 3.49 (2H, t, J=5.0Hz), 3.59 (2H, t, J=5.0Hz), 4.54 (2H, s), 
6.20 (1H, t, J=5. 0Hz), 7.31-7.42 (5H, ra) . 

13 C-NMR (CDCI3, 75MHz) 6 (ppm): 175.8 (C), 172.5 (C), 137.4 (C), 128.1 
(CHX2), 127.5 (CHX2), 127.5 (CH), 72.6 (CH 2 ), 68.2 (CH 2 ), 39.1 (CH 2 ), 

30.2 (CH 2 ), 29.2 (CH 2 ). 

(it&mi 5) 

X H-NMR (CDCI3, 400MHz) 5 (ppm): 2.49 (2H, t, J=5. 0Hz), 2.57 (2H, t, 
J=5. 0Hz), 3.54 (2H, dd, J=7. 2, 4. 9Hz), 3.64 (2H, dd, J=7. 2, 3.0Hz), 
4.25-4.32 (1H, m), 4.50 (4H, s), 6.09 (1H, d, J=6. 9Hz), 7.25-7.37 (10H, 
m) . 

13 C-NMR (CDClg, 75MHz) 5 (ppm): 175.8 (C), 171.6 (C), 137.7 (C X 2) , 
128.3 (CHX4), 127.6 (CHX4), 127.6 (CH X 2) , 127.6 (C), 73.1 (CH 2 X2), 

68.3 (CH 2 X2), 48.7 (CH), 30.6 (CH 2 ), 29.6 (CH 2 ). 
(fc&m 1 6 ) 

: H-NMR (CDCI3, 400MHz) 5 (ppm): 2.06 (2H, t, J=5.0Hz), 2.44 (2H, t, 
J=5. 0Hz), 3.50-3.82 (14H, m), 4.09-4.16 (1H, m), 4.50 (2H, s), 4.50 (2H, 
s), 6.82 (1H, d, J=6. 5Hz), 7.25-7.36 (20H, m). 

13 C-NMR (CDCI3, 300MHz) 8 (ppm): 175.3 (C), 172.0 (C), 137.9 (C X 2) , 
137.7 (C X 2) , 128.2 (CH X 4) , 128.2 (CH X 4) , 127.7 (CH X 4) , 127.6 (CH X 4) , 
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127.5 (CHX2), 127.4 (CH X 2) , 78.9 (CH X 2) , 73.4 (CH 2 X2), 73.2 (CH 2 X2), 
70.5 (CH 2 X2), 69.9 (CH 2 X2), 68.4 (CH 2 X2), 49.6 (CH), 30.1 (CH,), 30.0 
(CH 2 ). 

\\&m 14 — 16 (1. Ommol) ^fl^fKDT V 7 t ¥7 7 ^WWl (45mL) \ZL, 
'MM.~Q NHS (126. 6mg, 1. lraraol) N EDC (412. 7rag, 2. Ommol) fcit/fyxf^T 
5^ (0. llmL, 0.8mmol) ^Hi^Hx./cfJ^ 2—4 9^131^ bfc c RjtSSefc 5%ffiK& 
!>A7kSSftSrJn^^ n ^£rJ^Tttffl bfc #B8Ui£rfl& 
fii^iMc*^b y f&fn^7kT*JiR&^bfc^ N ^KM^^^ 

J*7Ti^ ysf=>?^^- {^Zc^-ls : A^l : 10) "CMftb, ^tl^tl/fb^ 

mi 7 — 1 9£r#fc (JR*i 53-90%) 0 
Offr^fcU 7) 

'H-NMR (CDC1 8 , 400MHz) 5 (ppm) : 2.61 (2H, t, J=7.0Hz), 2.87 (4H, s), 
3. 19 (2H, t, J=7.0Hz), 3.49 (2H, t, J=5.0Hz), 3.59 (2H, t, J=5. 0Hz), 
4.55 (2H, s), 6.13-6.25 (1H, m), 7.31-7.42 (5H, m). 

13 C-NMR (CDCI3, 75MHz) 5 (ppm): 170.1 (CX2), 169.1 (C), 168.2 (C), 

137.8 (C), 128.5 (CH X 2) , 127.9 (CH X 2) , 127.9 (CH), 73.2 (CH 2 ), 68.9 
(CH 2 ), 39.5 (Cig, 30.6 (CH 2 ), 26.8 (CH 2 ), 25.5 (CH 2 X2). 

(it-smi s) 

^-NMR (CDCI3, 400MHz) 5 (ppm): 2.59 (2H, t, J=5.5Hz), 2.79 (4H, s), 
2.98 (2H, t, J=5. 5Hz), 3.54 (2H, dd, J=7. 5, 5.0Hz), 3.64 (2H, dd, J=7. 5, 
3.0Hz), 4.27-4.34 (1H, m), 4.51 (4H, s), 5.95 (1H, d, J=6.8Hz), 7.25- 
7.39 (10H, m). 13 C-NMR (CDC1„ 75MHz) 8 (ppm): 169.3 (C), 168.7 (CX2), 

167.9 (C), 137.9 (CX2), 128.2 (CH X 4) , 127.6 (CH X 4) , 127.5 (CH X 2) , 
73.1 (CH 2 X2), 68.3 (CH 2 X2), 48.6 (CH), 30.7 (CH 2 ), 26.7 (CH 2 ), 25.5 
(CH 2 X2). 

(it&mi 9) 

^-NMR (CDC1 3 , 400MHz) 8 (ppm): 2.12 (2H, t, J=5.8Hz), 2.77-2.82 (6H, m) , 

3.51-3.82 (14H, m), 4.09-4.17 (1H, m), 4.50 (2H, s), 4.51 (2H, s), 6.68 
(1H, d, J=7. 0Hz), 7.27-7.35 (20H, m). 
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13 C-NMR (CDCI3, 75MHz) 8 (ppm) : 169.2 (C), 68.7 (C X 2) , 167.8 (C), 138.0 
(C X 2) , 137.8 (C X 2) , 128.3 (CH X 4) , 128.2 (CH X 4) , 127.7 (CHX4), 127.6 
(CHX4), 127.4 (CHX4), 79.0 (CH X 2) , 73.4 (CH 2 X2), 73.3 (CH 2 X2), 70.6 
(CH 2 X2), 70.0 (CH 2 X2), 68.5 (CH 2 X2), 49.4 (CH), 29.8 (CH 2 ), 26.5 (CH 2 ), 
25.0 (CH 2 X2). 

N-(8-r^t^/V)^yX7>; Fmmm. CN-(8-aminooctyl)benzamide 
hydrochloride Ut&m Ra-H-HCl) ] ttS^-fe^;* (Synthesis), 917 (1988 

fb^#J 1 7-1 9 is XXI 6 (l.Omraol) ^^©r h 7 t Kn 77 y§« 
(20mL) fc N MTft^ Ra-H-HCl (284. 8rag, 1. OmmolK teXTJhV^SUT 
^> (0. 14mL, l.Ommol) ^H|M»^^ N mUm~V 3-6 ^mW:W Lfc 0 RfifflZ 

h^'^^^- (CHCI3 : ^^7-/^=20 : 1) Wmt2 0a 
~ 2 3 a £r#fc (I&^ 62—79%) 0 
(fcl^#f2 Oa) 

X H-NMR (CDCI3, 400MHz) § ( ppm ) : 1.23-1.68 (12H, m), 2.46-2.65 (4H, m), 

3.18-3.60 (8H, m), 4.51 (2H, s), 6.13-6.38 (3H, m), 7.30-7.86 (10H, ra). 

13 C-NMR (CDCl 3 :CD 3 0D=10:l, 75MHz) 8 (ppm): 172.9 (C), 172.7 (C), 168.1 
(0, 137.8 (C), 134.7 (C), 131.5 (CH), 128.6 (CH X 2) , 128.5 (CH X 2) , 

127.9 (CH X 2) , 127.9 (CH X 2) , 126.9 (CH), 73.2 (CH 2 ), 68.7 (CH 2 ), 40.0 

(CH 2 ), 39.5 (CH,), 39.4 (CH 2 ), 31.8 (CH 2 ), 31.7 (CH 2 ), 29.5 (CH 2 ), 29.2 

(ay, 29.1 (ch 2 ), 29.0 (ay, 26.8 (ay, 26.7 (ay. 

(it&m 2 1a) 

1 H-NMR (CDCI3, 400MHz) 8 (ppm): 1.23-1.68 (12H, m), 2.46-2.65 (4H, m), 
3.20 (2H, q, J=5.0Hz), 3.45 (2H, q, J=5.0Hz), 3.52-3.66 (2H, dd, J=8. 0, 
4.5Hz), 3.63 (2H, dd, J=8. 0, 3.0Hz), 4.23-4.31 (1H, m), 4.51 (4H, s), 
5.94-6.19 (3H, m), 7.28-7.79 (15H, m). 
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13 C-NMR (CDCI3, 75MHz) 8 (ppm) : 172.1 (C), 172.0 (C), 167.6 (C), 137.8 
(C X 2) , 134.6 (C), 131.2 (CH), 128.4 (CHX2), 128.3 (CHX6), 127.6 
(CHX2), 127.5 (CHX2), 126.7 (CH X 2) , 73.1 (CH 2 X2), 68.4 (CH 2 X2), 48.6 
(CH), 40.0 (CH 2 ), 39.5 (CH 2 ), 31.9 (CH 2 ), 31.8 (CH 2 ), 29.5 (CH 2 ), 29.3 
(CH 2 ), 29.0 (CH 2 ), 29.0 (CH 2 ), 26.8 (CH 2 ), 26.6 (CH 2 ). 
(it&m 2 2 a) 

^-NMR (CDC1 3) 400MHz) 5 (ppm): 1.23-1.68 (12H, ra), 2.17 (2H, t, 
J=5. OHz), 2.34 (2H, t, J=5.0Hz), 3.15 (2H, q, J=5.0Hz), 3.42 (2H, q, 
J=5.0Hz), 3.52-3.65 (10H, m), 3.65-3.84 (4H, m), 4.07-4.15 (1H, ra), 4.45 
(4H, s), 4.50 (4H, s), 6.30-6.45 (2H, ra), 6.73 (1H, d, J=6. OHz) , 7.28- 
7.79 (25H, m). 

13 C-NMR (CDCI3, 75MHz) 8 (ppm): 172.1 (C), 172.0 (C), 167.5 (C), 138.1 
(CX2), 138.0 (C X 2) , 134.8 (C), 131.6 (CH), 128.4 (CH X 2) , 128.4 
(CHX4), 128.3 (CHX4), 127.7 (CHX4), 127.7 (CH X 2) , 127.6 (CH X 2) , 
127.6 (CH X 4) , 126.9 (CH X 2) , 79.0 (CH X 2) , 73.4 (CH 2 X2), 73.3 (CH 2 X2), 
70.5 (CH 2 ), 70.4 (CH 2 ), 70.0 (CH 2 ), 70.0 (CH 2 ), 68.5 (CH 2 X2), 49.4 (CH), 

40.0 (CH 2 ), 39.4 (CH 2 ), 31.7 (CH 2 ), 31.4 (CH 2 ), 29.5 (CH), 29.4 (CH 2 ), 

29.1 (CH 2 ), 29.0 (CH 2 ), 26.8 (CH 2 ), 26.7 (CH 2 ). 
iikSm 2 3 a) 

X H-NMR (CDCI3, 400MHz) 8 (ppm): 1.23-1.68 (12H, ra), 2.30 (2H, t, 
J=5.0Hz), 2.45 (2H, t, J=5.0Hz), 3.10 (2H, q, J=5. OHz) , 3.40 (2H, q, 
J=5. OHz) , 3.40-3.80 (32H, m), 4.10-4.22 (2H, ra), 4.50 (16H, s), 5.87 (1H, 
brd, J=5.0Hz), 6.32 (1H, brd, J=5.0Hz), 7.08 (1H, d, J=6.0Hz), 7.21-7.41 
(40H, m), 7.41-7.55 (3H, m), 7.77 (2H, d, J=5.5Hz), 8.29 (1H, d, 
J=6. OHz) . 

13 C-NMR (CDCI3, 75MHz) 8 (ppm) : 173.1 (C), 171.7 (C), 168.5 (C), 168.0 
(C), 167.3 (C), 138.1 (CX2), 138.0 (C X 4) , 137.9 (CX2), 134.7 (C), 
131.1 (CH), 128.3, 128.2, 128.2, 127.6, 127.6, 127.5, 127.5, 127.5, 
127.4, 127.4, -tekU 126.7 (CH X 44) , 78. 9 (CHX2), 78.8 (CH X 2) , 73.3 
(CH 2 X2), 73.3 (CH 2 X2), 73.2 (CH 2 X4), 70.3 (CH 2 X2), 70.2 (CH 2 X2), 69.9 
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(CH 2 X2), 69.9 (CH 2 X2), 68.8 (CH 2 X2), 68.3 (CH 2 X2), 53.4 (CH 2 ), 52.3 
(CH 2 ), 49.9 (CH), 49.6 (CH), 40.0 (CH 2 ), 39.4 (CH 2 ), 31.1 (CH 2 ), 29.5 
(Ciy, 29.4 (CH 2 ), 29.1 (CH 2 ), 29.0 (CH 2 ), 28.2 (CH 2 ), 26.8 (CH 2 ), 26.7 
(CH 2 ). 

ft^fe2 0a~2 3a (1. Ommol) -^H^thCD^.? J — }VWM (15mL) \^7YM% 
ST> S1T N mmM(D Pd(0H) 2 /C (Pd : 20 S*%-a-^r) Srfln&fc^ 

mm*Wi&.Txm3k u ^^w&m 2 5 a ~ 2 8 a (wioo%) 0 

(ft^ 2 5 a) 

^-NMR (CDgOD, 400MHz) 6 (ppm) : 1.28-1.41 (8H, m), 1.45-1.52 (2H, m), 
1.58-1.66 (2H, m), 2.46-2.50 (4H, m), 3.16 (2H, t, J=5. 5Hz), 3.30 (2H, t, 
J=4. 5Hz), 3.38 (2H, t, J=5. 5Hz), 3.58 (2H, t, J=4. 5Hz), 7.41-7.53 (3H, 
m), 7.77-7.81 (2H, m). 

13 C-NMR (CDCl 3 :CD 3 OD=l:10, 75MHz) 8 (ppm): 174.7 (C), 174.3 (C), 170.1 
(C), 135.6 (C), 132.3 (CH), 129.3 (CH X 2) , 128.0 (CH X 2) , 61.4 (CH 2 ), 
42.8 (CH 2 ), 40.9 (CH 2 ), 40.3 (CH 2 ), 32.2 (CH 2 ), 32.1 (CH 2 ), 30.3 (CH 2 ), 

30.2 (CH 2 ), 30.2 (CH 2 X2), 27.8 (CH 2 ), 27.7 (CH 2 ). 
Uk&'M 2 6 a) 

^-NMR (CD 3 0D, 400MHz) 5 (ppm): 1.28-1.41 (8H, m), 1.45-1.52 (2H, m), 
1.58-1.66 (2H, m), 2.46-2.52 (4H, m), 3.16 (2H, t, J=5. 5Hz), 3.38 (2H, t, 
J=5. 5Hz), 3.55-3.65 (4H, m), 3.90 (1H, q, J=4. OHz), 7.41-7.53 (3H, m), 
7.77-7.81 (2H, m). 

13 C-NMR (CDC1 3 :CD 3 0D=3:7, 75MHz) 8 (ppm): 173.9 (C), 173.4 (C), 169.2 
(C), 134.9 (C), 131.8 (CH), 128.8 (CH X 2) , 127.4 (CH X 2) , 61.6 (CH 2 X2), 

53.3 (CH), 40.4 (CH 2 ), 39.8 (CH 2 ), 31.9 (CH 2 ), 31.6 (CH 2 ), 29.7 (CH 2 ), 
29.5 (CH 2 X3), 27.2 (CH 2 ), 27.1 (CH 2 ). 

(it&m2 7 a) 

X H-NMR (CD 3 0D, 400MHz) 8 (ppm): 1.28-1.41 (8H, m), 1.45-1.52 (2H, m), 
1.58-1.66 (2H, m), 2.46-2.52 (4H, m), 3.16 (2H, t, J=5.0Hz), 3.35 (2H, t, 
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J=5. 0Hz), 3.55-3.80 (14H, m), 4.07-4.15 (1H, m), 7.41-7.53 (3H, m), 
7.77-7.81 (2H, m) . 

13 C-NMR (CD 3 0D, 75MHz) 8 (ppm) : 174.5 (C), 174.3 (C), 169.9 (C), 135.7 
(C), 132.4 (CH), 129.4 (CH X 2) , 128.1 (CHX2), 82.9 (CHX2), 69.5 
(CH 2 X2), 62.4 (CH 2 X2), 62.3 (CH 2 X2), 51.0 (CH), 40.9 (CH 2 ), 40.5 (CH 2 ), 
32.3 (CH 2 ), 32.2 (CH 2 ), 30.4 (CH 2 X2), 30.2 (CH 2 X2), 27.9 (CH 2 ), 27.8 
(CH 2 ). 
(ik&m 2 8 a) 

^-NMR (CD 3 OD, 400MHz) 8 (ppm): 1.28-1.41 (8H, m), 1.45-1.52 (2H, m), 
1.58-1.66 (2H, m), 2.48 (2H, t, J=5.0Hz), 2.60 (2H, t, J=5.0Hz), 3.16 
(2H, t, J=5.5Hz), 3.38 (2H, t, J=5.5Hz), 3.52-3.82 (28H, m), 4.05 (2H, 
s), 4.15 (1H, t, J=4.0Hz), 4.22 (1H, t, J=4.0Hz), 4.27 (2H, s), 7.41- 
7.53 (3H, m), 7.77-7.81 (2H, m). 

13 C-NMR (CDgOD, 75MHz) 8 (ppm): 175.6 (C), 174.2 (C), 171.7 (C), 171.4 
(C), 170.0 (C), 135.7 (C), 132.4 (CH), 129.4 (CH X 2) , 128.1 (CH X 2) , 
83.1 (CH X 2) , 82.9 (CH X 2) , 69.7 (CH 2 X2), 69.5 (CH 2 X2), 62.6 (CH 2 X2), 

62.5 (CH 2 X2), 62.4 (CH 2 X4), 54.5 (CH 2 ), 54.0 (CH 2 ), 51.6 (CH), 51.3 
(CH), 41.0 (CH 2 ), 40.5 (CH 2 ), 31.7 (CH 2 ), 30.5 (CH 2 ), 30.3 (CH 2 X2), 30.3 
(CH 2 ), 29.2 (CH 2 ), 28.0 (CH 2 ), 27.9 (CH 2 ). 

M2 4a [N-te-^n t°t^;VT5 ;t^f;v)^yX7^ K (N-(8- 
propionylaminooctyDbenzamide)] fi. Ra— H-HC1 f^^H^ NHS =cy^"f- ;V 

'U-WAR (CDC1 3 , 400MHz) 8 (ppm): 1.15 (3H, t, J=6.0Hz), 1.29-1.68 (12H, 
m), 2.19 (2H, q, J=5.0Hz), 3.22 (2H, q, J=5.0Hz), 3.44 (2H, q, J=5.0Hz), 
5.71 (1H, brd, CONH), 6.38 (1H, brd, CONH), 7.40-7.50 (3H, m), 7.77 (2H, 
d, J=6. 0Hz). 

13 C-NMR (CDCI3, 75MHz) 5 (ppm): 174.0 (C), 167.6 (C), 134.8 (C), 131.3 
(CH), 128.5 (CH X 2) , 126.9 (CH X 2) , 40.0 (CH 2 ), 39.5 (CH 2 ), 29.7 (CH 2 ), 

29.6 (CH 2 ), 29.5 (CH 2 ), 29.0 (CH 2 ), 29.0 (CH 2 ), 26.8 (CH 2 ), 26.7 (CH 2 ), 
10.0 (CH 3 ). 
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mmm 5 i\&m<D&i& <A\&m 2 4 b~ 2 s b) 

1 7~ 1 9 33 £t>*6 (l.Ommol) ^fi^fico i? 9 n n ^ ^ 
(20mL) fc N Ifit* L-^^^/PT^ — ^^^/^^^/V-it^ii Oftl-g^ Rb' -H- 
HC1 N 431. 4mg, 2. Ommol) s *5 J;T* hp ^JVT % ^ (0. 42raL, 3. Ommol) =§>|(g#C 

Mx.tzM, nW8t? 3~6 B#IM0|#bfc o RJtSiRjc 5%«7,k*# y *-Mc$£jfc&- 

f-^ : : 3) TtlU, ^«^2 0b'~2 3b' &#fc (JR 

79—97%) „ 

{\\^m 2 ob') 

^-NMR (CDC1 3 , 400MHz) 5 (ppm) : 2.40 (2H, t, J=5.0Hz), 2.49 (2H, t, 
J=5.0Hz), 2.98 (1H, dd, J=ll. 0, 5.0Hz), 3.09 (1H, dd, J=ll. 0, 5.0Hz), 
3.40 (2H, t, J=4.0Hz), 3.48 (2H, t, J=4.0Hz), 3.60 (3H, s), 4.45 (2H, s), 
4. 79 (1H, brq, J=5.0Hz), 6.83 (1H, t, J=4.0Hz), 7.10-7.32 (10H, ra), (~ 

o^-nh fcwmzmm £ n-r ) . 

13 C-NMR (CDCI3, 75MHz) 8 (ppm): 171.0 (C), 170.9 (C), 170.9 (C), 136.8 
(C), 135.1 (C), 128.0 (CHX2), 127.3 (CH X 2) , 127.2 (CH X 2) , 126.5 
(CHX2), 125.7 (CHX2), 71.8 (CH 2 ), 67.7 (CH 2 ), 52.4 (CH 3 ), 51.0 (CH), 
38.3 (CH 2 ), 36.7 (CH 2 ), 30.2 (CH 2 X2). 
(fc&m 2 1b') 

X H-NMR (CDCI3, 400MHz) 8 (ppm): 2.42-2.52 (4H, ra), 3.05 (1H, dd, J=ll. 0, 
5.0Hz), 3.12 (1H, dd, J=11.0, 4.8Hz), 3.52 (2H, dd, J=7. 5, 4.5Hz), 3. 63 
(2H, dd, J=7.5, 3.0Hz), 3.70 (3H, s), 4.25-4.32 (1H, ra), 4.50 (4H, s), 
4.83 (1H, dt, J=6.0, 5.0Hz), 6.06 (1H, d, J=6.0Hz), 6.33 (1H, d, 
J=6. 0Hz), 7.08-7.35 (15H, m). 

13 C-NMR (CDCI3, 75MHz) 8 (ppm): 172.0 (C), 171.7 (C), 171.7 (C), 138.0 
(CX2), 136.0 (C), 129.2, 128.5, 128.4, 127.6 £> «k Tfi 127.0 (CHX15), 
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73.1 (CH 2 X2), 68.4 (CH 2 X2), 53.3 (CH 3 ), 52.2 (CH), 48.6 (CH), 37.8 
(CH 2 ), 31.4 (CH 2 ), 31.3 (CH 2 ). 
(fc&Vl>2 2 b') 

X H-NMR (CDC1„ 400MHz) 5 (ppm) : 2.13 (2H, t, J=5.0Hz), 2.34 (2H, t, 
J=5.0Hz), 3.03 (1H, dd, J=11.0, 4.8Hz), 3.11 (1H, dd, J=11.0, 4.8Hz), 
3.49-3.80 (14H, m), 3.67 (3H, s), 4.12 (1H, q, J=5. 5Hz), 4.49 (4H, s), 
4. 50 (4H, s), 4.80 (1H, dt, J=5. 0, 6.0Hz), 6.59-6.64 (2H, m), 7.09-7.33 
(25H, m). 

13 C-NMR (CDC1 3 , 100MHz) 5 (ppm): 171.9 (C), 171.7 (C), 171.6 (C), 138.1 
(C X 2) , 138.0 (C X 2) , 136.0 (C), 129.2, 128.5, 128.4, 128.3, 127.7, 
127.7, 127.6 33«fcT* 127.0 (CHX25), 79.0 (CH), 79.0 (CH), 73.4 (CH 2 X2), 
73.3 (CH 2 X2), 70.4 (CH 2 ), 70.0 (CH 2 ), 68.5 (CH 2 X2), 68.5 (CH 2 X2), 53.3 
(CH 3 ), 52.1 (CH), 49.4 (CH), 37.8 (CH 2 ), 31.3 (CH,), 30.9 (CH 2 ). 
(it^m 2 3 b') 

l H-NMR (CDCI3, 400MHz) 5 (ppm): 2.26-2.45 (4H, m), 3.00 (1H, dd, J=ll. 0, 
5.0Hz), 3.06 (1H, dd, J=11.0, 5.0Hz), 3.34-3.80 (32H, m), 3.63 (3H, s), 
4.07-4.14 (1H, m), 4.17-4.25 (1H, m), 4.46 (16H, s), 4.77 (1H, dt, J=6. 0, 
5.0Hz), 6.15 (1H, d, J=6. OHz), 6.97 (1H, d, J=7.0Hz), 7.06-7.52 (45H, m), 
8.36 (1H, d, J=6. OHz). 

13 C-NMR (CDCI3, 100MHz) 5 (ppm): 173.0 (C), 171.8 (C), 171.5 (C), 168. 8 
(C), 168.3 (C), 138.3 (CX2), 138.2 (C X 2) , 138.2 (C X 2) , 138.1 (CX2), 
136.0 (C), 129.3, 128.5, 128.4, 128.4, 127.8, 127.7, 127.6 $5 127.0 
(CH X 45) , 79.0 (CHX2), 78.6 (CH X 2) , 73.4 (CH 2 X2), 73.3 (CH 2 X2), 73.3 
(CH 2 X4), 70.4 (CH 2 X2), 70.2 (CH 2 X2), 70.0 (CH 2 X2), 70.0 (CH 2 X2), 68.9 
(CH 2 X2), 68.4 (CH 2 X2), 53.6 (CH 2 ), 53.2 (CH 3 ), 52.3 (CH 2 ), 52.1 (CH), 
49.9 (CH), 49.6 (CH), 37.8 (CH 2 ), 30.7 (CH 2 ), 27.8 (CH 2 ). 

{k&V0 2 Ob' ~ 2 3b' (1. Ommol) (D^fl^tl^ lOJfcMMb;*/ V *?J*^? / — 

svmm. (i5mD ck m&v 6-12 mr^mw u/c a m.j&m~mmfaf£%yv& 



47 



WO 2004/029018 PCT/JP2003/011214 

2 0 b~ 2 3 b £#fc mm 91~99%) „ 
(it^2 Ob) 

^-NMR (CDC1 3 , 400MHz) 5 (ppm) : 2.43-2.49 (4H, m), 3.02 (1H, dd, J=ll. 0, 
5.0Hz), 3.16 (1H, dd, J=11.0, 4.0Hz), 3.43 (2H, brt, J=3. 5Hz), 3.53 (2H, 
t, J=3.5Hz), 4.50 (2H, s), 4.74 (1H, brdd, J=5. 0, 4.0Hz), 6.64 (1H, brd, 
CONH), 6.84 (1H, brd, J=3. 5Hz, CONH) , 7.14-7.40 (10H, m), 8.45 (1H, brd, 
COOH) . 

13 C-NMR (CDC1 3 , 75MHz) 8 (ppm): 173.2 (C), 173.0 (C), 72.3 (C), 137.5 
(C), 136.1 (C), 129.3 (CH), 128.3 (CHX2), 128.2 (CHX2), 127.7 (CHX2), 
127.7 (CHX2), 126.6 (CH), 73.0 (CH 2 ), 68.4 (CH 2 ), 53.6 (CH), 39.5 (CH 2 ), 
37.3 (CH 2 ), 31.8 (CH 2 X2). 
(ft&m 2 1b) 

X H-NMR (CDClg, 400MHz) 5 (ppm): 2.40-2.46 (4H, m), 3.05 (1H, dd, J=ll. 0, 
4. 5Hz), 3.19 (1H, dd, J=11.0, 4.0Hz), 3.51 (2H, dd, J=7. 0, 4. 5Hz), 3. 61 
(2H, dd, J=7. 0, 4. 5Hz), 4.20-4.28 (1H, m), 4.49 (4H, s), 4.72 (1H, ddd, 
J=6. 0, 4.0, 4. 5Hz), 6.29 (1H, d, J=6. 0Hz, CONH), 6.68 (1H, d, J=6. 0Hz, 
CONH), 7.12-7.36 (15H, m), (COOH ttmW£-ffl&'£ fv?) . 

13 C-NMR (CDCI3, 75MHz) 5 (ppm): 173.5 (C), 172.9 (C), 172.3 (C), 137.8 
(C X 2) , 136.2 (C),129.5, 129.5, 128.4, 128.4, 127.8, 127.8, 127.7 *3«fctf 
126.9 (CHX15), 73.2 (CH 2 X2), 68.3 (CH 2 X2), 53.5 (CH), 48.9 (CH), 37.3 
(CH 2 ), 32. 1 (CH 2 ), 32.0 (CH 2 ). 
(tt&®2. 2 b) 

X H-NMR (CDCI3, 400MHz) <5 (ppm): 2.14-2.41 (4H, m), 3.03 (1H, dd, J=ll. 0, 
5.5Hz), 3.18 (1H, dd, J=11.0, 4. 5Hz), 3.47-3.76 (14H, m), 4.07-4.13 (1H, 
m), 4.48-4.52 (8H, m), 4.67 (1H, brdd, J=5. 5, 4.5Hz), 6.76-6.86 (2H, m), 
7.13-7.34 (25H, m), (COOH t±mVk\Z.foW&£ tlT) • 

13 C-NMR (CDCI3, 75MHz) 8 (ppm): 173.3 (C), 172.7 (C), 172.2 (C), 138.0 
(C), 138.0 (C), 137.9 (C), 137.8 (C), 136.4 (C), 129.5, 128.4, 128.4, 
128. 3, 127. 9, 127. 8, 127. 8, 127. 7, 127. 7, 127. 7, 127. 6 *3 «fc Xfi 126. 9 
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(CHX25), 79.0 (CH), 78.9 (CH), 73.4 (CH 2 X2), 73.4 (CH 2 X2), 70.3 (CH 2 ), 
70.0 (CH 2 ), 68.4 (CH 2 X4), 53.6 (CH), 49.7 (CH), 37.2 (CH 2 ), 31.9 (CH 2 ), 
31.7 (CH 2 ). 
Ub&ti! 2 3 b) 

X H-NMR (CDC1 3 , 400MHz) 8 (ppm) : 2.22-2.58 (4H, m), 2.92 (1H, dd, J=9. 0, 
5.0Hz), 3.11 (1H, dd, J=9.0, 3. 5Hz), 3.29-3.80 (32H, m), 4.07-4.14 (1H, 
m), 4.16-4.23 (1H, m), 4.46 (16H, s), 4.64 (1H, ddd, J=6. 0, 5.0, 3. 5Hz), 
6.38 (1H, d, J=6.0Hz), 7.00 (1H, d, J=6.0Hz), 6.91-7.47 (45H, ra), 8.10 
(1H, d, J=6. OHz). 

13 C-NMR (CDCI3 ,75MHz) 8 (ppm): 173.5 (C), 172.8 (C), 172.6 (C), 166.9 
(C), 168.4 (C), 138.2 (C), 138.2 (C), 138.1 (C), 138.1 (C), 138.1 (C), 
138.0 (C), 138.0 (C), 137.9 (C), 136.4 (C), 129.3, 128.5, 128.4, 128.4, 
128.3, 127.9, 127.8, 127.8, 127.7, 127.7 *3 «fc 126.9 (CHX45H), 78.9 
(CH), 78.9 (CH), 78.7 (CH), 78.6 (CH), 73.4 (CH 2 X2), 73.4 (CH 2 X2), 73.3 
(CH 2 X4), 70.4 (CH 2 ), 70.4 (CH 2 ), 70.4 (CH 2 ), 70.3 (CH 2 ), 70.2 (CH 2 ), 70.2 
(CH 2 ), 70.1 (CH 2 ), 70.0 (CH 2 ), 68.8 (CH 2 X2), 68.4 (CH 2 X2), 53.6 (CH), 

53.3 (CH 2 ), 52.1 (CH 2 ), 50.0 (CH), 49.7 (CH), 37.1 (CH 2 ), 31.1 (CH 2 ), 

28.4 (CH 2 ). 

ft^ft2 0b~2 3b (1. Ommol) ^fh^tbCD^.^ y — ;VmWt (15raL) ^7K*^i 

mu.i:\ mmsi(DPd/(o}i) 2 (pd : 20 mm>^, io~50m g ) &uaz.ft&, 
wm.^ 6~i2 nmmwvtc, h 535^m^^xmmL-tc^ m 

m^MBE-T-x:^ U ^MM^2 5b~2 8b &#fc 89-97%) 0 

at-frm 25 b) 

^-NMR (CD 3 OD, 400MHz) 8 (ppm): 2.36-2.50 (4H, m), 2.95 (1H, dd, J=14. 0, 
9.0Hz), 3.18 (1H, dd, J=14.0, 5.0Hz), 3.30 (2H, t, J=6.0Hz), 3.56 (2H, t, 
J=6.0Hz), 4.64 (1H, dd, J=9. 0, 5.0Hz), 7.16-7.30 (5H, ra). 
13 C-NMR (CD3OD, 75MHz) 5 (ppm): 174.9 (C), 174.7 (C), 174.5 (C), 138.4 
(C), 130.3 (CHX2), 129.4 (CH X 2) , 127.8 (CH), 61.6 (CH 2 ), 55.1 (CH), 
43.0 (CH 2 ), 38.4 (CH 2 ), 32.2 (CH 2 ), 32.0 (CH 2 ). 
iit^2 6 b) 
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a H-NMR (CD 3 0D, 400MHz) 8 (ppm) : 2.52-2.59 (4H, m), 3.00-3.21 (2H, m), 
3.62-3.75 (4H, m), 4.00-4.04 (1H, m), 4.60-4.66 (1H, m), 7.35-7.49 (5H, 
m). 

13 C-NMR (CD 3 0D, 75MHz) 5 (ppm): 174.8 (C), 174.7 (C), 174.7 (C), 138.3 
(C), 130.2 (CHX2), 129.4 (CHX2), 127.7 (CH), 62.0 (CH 2 X2), 55.1 (CH), 
54.4 (CH), 38.4 (CH 2 ), 32.3 (CH 2 ), 32.0 (CH 2 ). 

Uk&m2 7 b) 

1 H-NMR (CDgOD, 400MHz) 5 (ppm): 2.53-2.63 (4H, m), 3.11 (1H, dd, J= 11.0, 
7.0Hz), 3.32 (1H, dd, J=11.0, 4.0Hz), 3.62-3.81 (14H, m), 4.21 (1H, q, 
J=4. OHz), 4.71-4.75 (1H, m), 7.36-7.49 (5H, m). 

13 C-NMR (CD3OD, 75MHz) 8 (ppm): 174.5 (C), 174.3 (C), 173.3 (C), 138.1 
(C), 130.1 (CH), 130.1 (CH), 129.3 (CH), 129.3 (CH), 127.7 (CH), 82.7 
(CH X 2) , 69.4 (CH 2 X2), 62.3 (CH 2 X2), 62.2 (CH 2 X2), 54.9 (CH), 50.8 
(CH), 38.2 (CH 2 ), 32.0 (CH 2 ), 31.8 (CH 2 ). 
(it^ 2 8 b) 

^-NMR (CD3OD, 400MHz) 5 (ppm): 2.49-2.52 (4H, m), 2.93 (1H, dd, J=ll. 0, 
6.0Hz), 3.19 (1H, dd, J=11.0, 4.0Hz), 3.30-3.79 (28H, m), 4.00-4.03 (2H, 
m), 4.13-4.18 (2H, m), 4.18-4.23 (2H, m), 4.45-4.51 (1H, m), 7.19-7.29 
(5H, m). 

13 C-NMR (D 2 0:CD 3 0D=20:l, 75MHz) 8 (ppm): 176.4 (C), 175.1 (C), 172.2 (C), 
172.1 (C), 171.7 (C), 137.8 (C), 130.2 (CH X 2) , 129.6 (CH X 2) , 127.9 
(CH), 82.0 (CH X 4) , 69.3 (CH 2 X4), 61.6 (CH 2 X4), 61.5 (CH 2 X4), 55.5 
(CH), 53.9 (CH 2 ), 53.4 (CH 2 ), 51.0 (CH), 50.7 (CH), 37.9 (CH 2 ), 31.1 
(CH 2 ), 28.7 (CH 2 ). 

ft^2 4b [(3-7x^-(S)-2-^n t°t-;H7 5/7'n t°tyi ( (3- 
phenyl-(S)-2-propionyl)aminopropionic acid) ] L-7s-;l'T7 = y^ f- 
;V^7.*r;\/tMMM (Rb-H-HCl) ^Pk J ty|C NHS ^^7Vl^JlV\ ±Mt 
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'H-NMR (CD 3 0D, 400MHz) 8 (ppm) : 1.02 (3H, t, J=6. 0Hz), 2.16 (2H, q, 
J=6.0Hz), 3.13 (1H, dd, J=11.0, 5.0Hz), 3.24 (1H, dd, J=ll. 0, 5.0Hz), 
4.66 (1H, t, J=5.0Hz), 7.17-7.28 (5H, m). 

13 C-NMR (CD 3 OD, 75MHz) 5 (ppm): 174.6 (C), 174.4 (C), 135.8 (C), 129.4 
(CH), 128.6 (CH), 127.2 (CH), 53.2 (CH), 37.3 (CH 2 ), 29.5 (CH 2 ), 9.7 
(CH 3 ). 



mmm 6 ^m^mxmm £ Kt^tmmm^it^-m^^ u\&m 2 5 

a— 2 8 a <D&J&<DWmi 




J\+ Ra-H, + Rb-H 

25a - 28a 
25b - 28b 

it&mi 7—19 (l.Ommol) ^fl^fMD^? J — (15mL) \^*m%M 

mux\ mm&<D Pd(oH) 2 /c (pd : 20 mm^, 10— 5o mg ) &m%.it&^ 

m^Uf^TX^L, tfh^thih^T'Wl 2 9-31 3>#fc 62-100%) 0 

u\&m 2 9 ) 

l H-NMR (CD3OD, 400MHz) 8 (ppm): 2.71 (2H, t, J=5.0Hz), 2.97 (4H, s), 
3.22 (2H, t, J=5.0Hz), 3.49 (2H, t, J=5.0Hz), 3.59 (2H, t, J=5.0Hz). 

(tt&m3 o) 

^-NMR (CD 3 0D, 400MHz) 8 (ppm): 2.72 (2H, t, J=5.0Hz), 2.89 (4H, s), 
3.01 (2H, t, J=5. 0Hz), 3.66 (4H, d, J=4. 5Hz), 3.90-3.98 (1H, m). 
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(ik&m 3 1 ) 

'H-NMR (CD 3 0D, 400MHz) 8 (ppm) : 2.69 (2H, t, J=5.0Hz), 2.89 (4H, s), 
3.01 (2H, t, J=5.0Hz), 3.60-3.82 (14H, m), 4.14-4.21 (1H, m). 
13 C-NMR (CD 3 0, 300MHz) 8 (ppm): 172.8 (C), 171.5 (CX2), 169.6 (C), 83.0 
(CHX2), 69.6 (CH 2 X2), 62.5 (CH 2 X2), 62.3 (CH 2 X2), 51.2 (CH), 31.0 
(CH 2 ), 27.5 (CH 2 ), 26.5 (CH 2 X2). 

Ra-H (l.Ornmol, 285mg) t {b-n-#J 2 9 ~ 3 1 :fc5 <fc "0* 7 (2. Ommol) ^ 

ti^eti* 5%d A,m—% v v j^m^mm^ (5mD, mux* 1 r#iw8b$u -^ave 

b~2 8b(Z5^(7)^) 

L-^^— ;>77-^ (Rb-H, l.Ornmol, 165rag) i: 2 9 ~ 3 1 *5 J: 7 

(2. Ommol) ^fl^fl^ 5% V k>m~ # V V (5mL) , gfiT 1 

mMM8 tt&m(D&& [5* (4) 
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H 



b 



TV 




O r-O-T 0 " 
I — nu 

N— 

H Lo-r 

1 — i 



i — 1 

r°-C 



N — 




OH 



h L 0 -r oH 

■—OH 



TV 



o r-o-r OH 
h L 0 rOH 

L OH 




y —JUT ^ >■ (500mg, 8. 2mmol) *3 «t Tffrmfc ~T V V V A (1. 7g, 
40ramol) t*<DU-&mm (10:1, 50raL) fc!R» U #6>*L&ffi§$g 

^^v?-tert-^^k^^7— Tj^-^ j> (1. 96g, 9. Ommol) ft- 0 < C"T?8c|IHC#rt"C;&n 

*fc„ S«^r 0°C1? 2 B#TO#bfcf^ ttlMc** (5%, 50mL) 

^[J^ gftt^/P (150mL) Sr^V^fllWL^o ttmbfc^raS^7K (30mL) N 

fi^tft** (sotni) -ew^^bfc^, *«*««^^^9A^V^ft»U 
jtilbfc ^jftSr»JBETT-©*b, fefifS!© (2-fc $/xf^) * * 
tert-?''7-/U^X ; rjU [ (2-hydroxyethyl)carbamic acid tert-butyl ester ; 
1. 32g, 8. 2 mraol, Hx#s 100%] £r#fc 0 

h U -7a^~/UftX -7 J 1/ (2. 15g, 8. 2ramol) ©r f 7 t Ka 77 ^ 
(25mL) fc3fe«l*3[S [^xf^ry^^^^^^^^f, (diethyl 
azodicarboxylate) ] © l>/^y» (1. 106g/mL, 8. 2mmol, 1. 29mL) £r-78°C 

tert-^fvl^c^/p (1. 32g, 8. 2mmol) ©f^tFP7 7 >ti (5mL) *3«fc 
t>*^W 5 K (794 mg, 8.2 mmol) SrflU*., -78°CT 5 b/cf£, mWV 
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j^^u^Yy^- : mm^/u=l : 1) ^11, 2- (tWU') 

^/l^/l^ >-g| tert-^^/^^^/v [2-(maleiraido)ethylcarbamic acid 
tert-butyl ester ; 531rag, 2. 53mmol, 31%] £r#fc 0 

l H-NMR (CDC1 3 , 400MHz) 5 (ppm) : 6.72 (2H, s), 4.75 (1H, br, NH), 3.66 
(2H, t, J=5.6Hz), 3.33 (2H, dt, J=5. 1, 5.6 Hz), 1.40 (9H, s). 

(2-vW 5 tert-^xxr^ (48mg, 0. 2ramol) £ f> V 

y/v-j-ummti?? uu*# ^(Dm&mm (30 : 70, 5mu \mm u o°c-e 2 m 
mmwistc^ Rmm&mmisf' 0 ^htit^mm^^^unpi^^ (20ml) 

^^/W-3-t°P y ^-2,5-v>^ Cl-(2-arainoethyl)-3-pyrroline-2,5-dione ; 
28mg, 0.2mmol, W 100%] £r#7c 0 

ffclN^ 7 (77. 2mg, 0. lmmol) 1-(2~T 5 7 ^5V^)-3-fc°P JJ 5-^ 

^ (28.0mg, 0. 2mmol) ^r 7 K (5raL) fcJSft U Sjtt»2^»Lfe 0 

TLC) (7K : *?J-;V=\Q : 1) U ft^)3 3 (39mg, 0. 05mraol, IfcSp 

50%) £r#7t D 

^-NMR (CD 3 0D, 300MHz) <5 (ppm): 6.56 (2H, s), 4.22-4.05 (6H, ra), 3.80- 
3.43 (32H, m), 2.96-2.74 (4H, m). 

mmM9 ik&m<D&& k (5) -zmstizfc&m 
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4t&m3 4&i?^ — 1-/ls • . -f^-tf-.y? . sr^x h V ~ (J. Org. 
Chem.) , 50, 1148-1156 (1990 ^) tefB*©#jfefcftoTW« bfc„ -fb^* 4 
(300mg, 0.231mraol) OrhytKnyy^i (3mL) % 0°C^7££PU 60%* 
mfc^hV&J* (10.2rog, 0.255mtnol) Srill 10^«#L/c D RjfcJRte 

Hnnll^^ K (0.028ml, 0. 255mmol) ^tlx. 10 #Wl*#Lfc^ ^ 

iatcx 8 mmmw^tio Rj&mc imoi/L jftafc&jnfcfcflK i£n^^&r/^T 

itilbfc ^i^iff ftf^ L N ^&>>-!J#^#^i^p^ h^^- 
t^l^ : Ifttl^/^i : 2 ) TfflRRU ffrS** 3 4 (231. 6 mg, 0. 165 mmol, 
JRJ*71*) Sr#fc„ 

^-NMR (CDC1 3 , 400MHz) 5 (ppm) : 8.38 (1H, d, J=8Hz, C0NH), 7.33-7.21 
(40H, ra), 6.99 (1H, d, J=7. 2Hz, C0NH), 4.46 (16H, s), 4.25-4.06 (2H, m), 
3.80-3.37 (34H, m), 2.29 (2H, t, J=6.8Hz), 1.97 (2H, quint, J=6.4Hz). 
13 C-NMR (CDCI3, 100MHz) 5 (ppm): 172.4 (C), 168.5 (C), 167.9 (C), 138.0 
(CX2), 138.0 (C X 2) , 137.9 (C X 2) , 137.9 (C X 2) , 128.1, 128.1, 128.1, 
127.6, 127.4, 127.3 *5 <fc X* 127.3 (CHX40), 78.9 (CHX2), 78.5 (CH X 2) , 
73.3 (CH 2 X2), 73.2 (CH 2 X2), 73.1 (CH 2 X4), 70.4 (CH 2 X2), 70.1 (CH 2 X2), 
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69.9 (CH 2 X2), 69.8 (CH 2 X2), 68.8 (CH 2 X2), 68.2 (CH 2 X2), 53.5 (CH 2 ), 
52.2 (CH 2 ), 49.8 (CH), 49.5 (CH), 44.4 (CH 2 ), 29.2 (CH 2 ), 27.4 (CH 2 ). 

it^-ms 5 %i?*r— -T?v • Hr-f ■ if • V % v ■ st^Djv • yfxr^- 

(J. Am. Chera. Soc. ) , 111, 285-291 (1989 ^) t|Bt©^tf oTllL 
It. 

4k&Qo3 4 (231. 6rag, 0. 165mmol) <D^# S —/V^W. (50mL) ^ ^SM^f-^r 
(0. 024mL , 0. 331ramol ) fciVtMJ ^Axh^vK ( 22. 5mg , 
0.33lmmol) 15 NFW»8KLfc„ KJE«c&M.$ T'^*P Lfc^, 

lmol/L ^ifeSriPx., ^^^^fflV^T^m Lfc 0 ^TtSSgSr 5%«tK#^ h U 

-i— mm^^) u i\&m$ 5 (174. 9m g , 0. mmmoi, m.m 73%) & 

L H-NMR (CDClg, 400MHz) 8 (ppm) : 8.48 (1H, d, J=7. 6Hz, CONH), 7.33-7.20 
(40H, m), 6.96 (1H, d, J=8.8Hz), 4.46 (16H, s), 4.26-4.05 (2H, m), 3.80- 
3.35 (32H, m), 2.80 (2H, t, J=7.2Hz), 2.26 (3H, s), 2.19 (2H, t, 
J=7.0Hz), 1.80 (2H, quint, J=7. 0Hz). 

3 6 Srv^ — • ■ if • JJ • sr^Xsu • yif^^v — 
(J. Am. Chem. Soc), 85, 1337-1341 (1963 &£) tefBtt<£>;fr$fefJ:$£o TfS$4 L 

ffc^^ 3 5 (174. 9mg, 0. 121ramol) <D^#S—;V¥&W. (lOmL) ^ OtT 
0.6mol/L *SMb^- !>^y- (5mL, 3mraol) ^U^, ^UX 24 H# 

bfc Q rjsjkic: imoi/L m.m&iMzLtc& s mwt^f-^m^xt^m^o 
^mm^muikm.7hxm^Lf^ m^m^^^y^j^x^mu mm^tc 0 

M "CfiMU Mi3 6 (113. 3mg, 0.079mmol, 67%) £r#fc 0 

1 H-NMR (CDC1 3 , 400MHz) 5 (ppm): 8.53 (1H, d, J=8.0Hz), 7.35-7.18 (40H, 
m), 6.98 (1H, d, J=8. 4Hz), 4.45 (16H, s), 4.27-4.05 (2H, m), 3.81-3.32 
(32H, m), 2.55 (2H, t, J=6.8Hz), 2.23 (2H, t, J=7.0Hz), 1.90 (2H, quint, 
J=6. 8Hz) . 
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13 C-NMR (CDC1 3> 100MHz) 8 (ppm) : 172.7 (C), 168.6 (C), 168.1 (C), 138.1 
(CX2), 138.0 (CX2), 137.9 (CX2), 137.9 (C X 2) , 128.1, 128.1, 127.6, 
127.4, 127.3 *3«fcU< 127.3 (CHX40), 78.8 (CHX2), 78.5 (CHX2), 73.3 
(CH 2 X2), 73.1 (CH 2 X2), 73.1 (CH 2 X4), 70.3 (CH 2 X2), 70.1 (CH 2 X2), 69.9 
(CH 2 X2), 69.8 (CH 2 X2), 68.8 (CH 2 X2), 68.2 (CH 2 X2), 53.6 (CH 2 ), 52.2 
(CH 2 ), 49.8 (CH), 49.4 (CH), 37.3 (CH 2 ), 30.5 (CH 2 ), 23.7 (CH 2 ). 

mmm 1 o ^m^mxmm § turn tmm* t n —;vm<omm 





ik&>%06 (2.4g, 1. 61ramol)(Dx V y t Kn7 7y?Mts ^UXit^^E 
(1. 43g, 3. 22mraol) *3<fct>*^^ =f-fVT ^ / t° V v 5 ^ (DMAP ; 0. 79g, 6. 44mmol) 
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P*^ : ^^y—/l^=20 : 1) T?fj|$4U {fcl^J 3 7 (2.45 g, 1.33 mmol, iRajS 
83%) £r#fc 0 

^-NMR (CDC1 3 , 400MHz) 6 (ppm) : 8.28-8.22 (1H, m, CONH), 8.35-8.19 (m, 
40H), 7.10-7.00 (1H, m, CONH), 6.17-6.09 (1H, ra, CONH), 4.51-4.43 (16H, 
m), 3.80-3.40 (36H, m), 3.26-3.20 (2H, m), 3.19-3.08 (1H, m), 2.48-2.41 
(2H, m), 2.35-2.29 (2H, ra), 2.00-0.80 (33H, m), 0.90 (3H, d, J=6.4Hz), 
0.86 (6H, d, J=6.4Hz), 0.77 (3H, s), 0.63 (3H, s). 

"C-NMR (CDC1 3 , 75MHz) 5 (ppm): 173.1 (C), 171.5 (C), 168.1 (C), 138.2 
(C), 128.3, 127.6 *3«fct* 127.5 (CHX40), 78.9 (CHX4) 70.4 (CH 2 X8), 
70.0 (CH 2 X8), 68.4 (CH 2 X4), 66.4 (CH 2 ), 56.5 (CH), 56.3 (CH), 54.4 (CH), 
52.3 (CH 2 X2), 44.8 (CH X 2) , 42.6 (C), 40.0 (CH 2 ), 39.5 (CH 2 ), 38.0 (CH 2 ), 
37.0 (CH 2 ), 36.2 (CH 2 ), 35.8 (CH), 35.8 (C), 35.5 (CH), 34.8 (CH 2 ), 32.1 
(CH 2 ), 31.1 (CH 2 ), 31.0 (CH 2 ), 29.6 (CH 2 ), 28.9 (CH 2 ), 28.3 (CH 2 ), 28.3 
(CH 2 ), 28.0 (CH), 24.3 (CH 2 ), 23.9 (CH 2 ), 22.9 (CH 3 ), 22.6 (CH 3 ), 21.3 
(CH 2 ), 18.7 (CH 3 ), 12.4 (CH 3 ), 12.1 (CH 3 ). 

M3 7 (2.45g, 1. 33mmol) (D^?/ — MUW. (15raL) fc s tR*^T> 
m&X Pd(0H) 2 /C (Pd : 20 mm^, 260mg) ^MtlTz.^ MUmX 3 B#^jf# 

b7t 0 Rfcmtt-tv^ h 535 &m^^xmmL.fzL^ mm^mmTx^v, k& 

#>3 8 (1. 52g, 1. 33raraol, I&5?S 100%) £r#fc 0 

J H-NMR (CD 3 0D, 400MHz) 8 (ppm): 4.33-4.12 (4H, m), 4.08-3.99 (2H, m), 
3.93-3.36 (32H, m), 3.27-3.17 (1H, m), 2.66-2.43 (4H, m), 2.07-0.85 (33H, 
m), 0.93 (3H, d, J=6.8Hz), 0.88 (6H, d, J=6.8Hz), 0.82 (3H, s), 0.69 (3H, 
s). 
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1 G-CSF 

t J> G-CSF (hG-CSF) CD 1 # g <DX 9 ~ 3#|OD^^y 

#-^-2^LfcT^ y^IB^JSrWi-S hG-CSF Mz»ffc&r, #^ 07-096558 fclE 
i9^#bfc D fc*5 N mzm^-llt. Met & N ^fc^^/w*:^ 

mm<0 hG-CSF f|^#:^3- K«f 5 DNA tt^WJ^ * K P CfBD28 ^f*#-T6 
:WJ§0 W3110strA^ ( Escherichia coli ECfBD28 FERM BP-1479) ^ LG J^iB (/^ 
^ b MJ 7" h ^ lOg, Wm^^rX 5g, ^b^" h !J 5g, lg £7K 1L 

^f§*>b, NaOH T? pH & 7. 0 £1~5) "T? 37°C, 18 R£W:t&3£ U - CDif 5mL 
£r 25 j ug/mL Oh!)/l>77^i 50/xg/mL CD T fc° v' y V<H£tf MCG 
(Na 2 HP0 4 0.6%, KH 2 P0 4 0.3%, m\rt~ V V V & 0.5%, # if 5 / & 0.5%, MgS0 4 
lmmol/L, fcf* 5 V B14^g/raL, pH 7.2) lOOmL fc«#U 30°CT? 4—8 B#Hgi#3S 
b/cf^, hV7h7Tf<Dm&VoW~e*>Z> 3 j8 — f 1/ y—JVT 2 V (3/3- 
indoleacrylic acid) & 10/zg/mL^P^L, 2~12 B#P H 1i#*£rfc}tfc 0 i#3t 

M£r 8, OOOrpm, 10 ^Mjfi'f> l^XMW U 30mmol/L ifefb^- b y ^ A, 30mmol/L I> 
(pH 7.5) T»bfc D 

^SM^^tfffaiiW^ 30mL ^«b, 0°CT* 10 ftm&^l&Wfc (BRANSON 
SONIC POWER COMPANY SONIFIER CELL DISRUPTOR 200, OUTPUT CONTROL 2) 

bfc 0 &m : &mmMo& 9, ooor Pm -e 30 ^roa^a* Lti^^it, 

hy^©^ [^t/f^/P^- (BIO/TECHNOLOGY) , 
2, 800 (1984^)] b, hG-CSF «|^#:^ttttS ' »^ ■ ' S^b7c 0 

##M 2 ^!)xfl/^? 3 -/HSSfr G-CSF ^^#:CDPK 

50mmol/L «9 Ay^llW^ (pH 7. 6) 4. Omg/mL tCflR bfc###!| 1 CD G-CSF f| 
mt$ 995raL 19. lg (Hf^St 1 ^/^i§fc>9 4.5 ^-/V) cD^f^k PEG W^fc (M- 
SPA-20, 000, Shearwater Polymers, Inc. |±®J, W-W^Wfo 20, 000) Sr^P b, 
4°C15— «KJ££i2rfc 0 #;V^, 20mmol/L (pH 4.5) T^pHrffcbfc 
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SP Sepharose FF =7 K 2000mL (Amersham-Pharmacia Biotech f±®J) toSUfcL 

S tfmft 4000mL U ll. 2mg/mL <D g #J#J&-^tr^ 320mL £#fc (JR^ 

90. 4%) „ 

y>h3z?y — JU^^ETs 4-20%^ 7 v 5 ^ ^ h P/V (ATTO tfcjg PAGEL 
SPG-520L) *X* SDS-PAGE <HtV\ 1~3 ^J&^t:©^^ KSrflttB bfc D 
<y/VMiiHPLC #*lf> 
TSK gel G-4000SW XL # 7 -A (7. 8 X 300mm X 2 j£y— fctJS) 2 #3>ffiV\ 

: 38. 2 ^ (1 ^^#0 

34. 4 # (2$mgr£#) 

32. 2 # (3 ft^&m 
#KtfH : 150mmol/L Mfc°r f !) !) A N 20mmol/L gfcgfe^ h p (pH4. 6)SE 

4 : 0. 5mL/5> 
tfcffl : UV280nm 

##09 3 3-(3 J3 , 5 a - 3 ^? y t^r^) tVW-7 ^ ^ [fc«£^E ; 3- 
(3B, 5 a -cholestanoxy) propyl-l-amine] (Di^tffc 
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E 



l/XT? v'g ^ 1 (J. Chem. Soc. , Perkin Trans. 1) , 1, 158-160 (1979 ^) 

it&mB -fri?^— IrjV • Hr~f ■ y ^ . ^ % ^ h V — (J. Org. 

Chem.) , 58, 6756-6765 (1993 *£) |C|B*©^JC^o XWUM Lfc 0 <fb£&A 
(556mg , 1. 25mmol ) ©^^nn^^ygi (4mL) £ - 78°C t^*PL, 
BH 3 • S (CH 3 ) 2 (0. 47mL, 5mmol) £5 «fc T>* h V * f-/V%/ V /UhV7 9— h (TMSOTf ; 
0.9mL, 5mmol) ^Mx.tz:^ mumx 15 5>TO#L7c 0 KlSttSr.Kifck*^- b 

!)*^7A^Pvh^77^- : g^^^^/^=3 : i) "CftM U 

fa-cH^B [3-(3p, 5a-cholestanoxy)propan-l-ol ; 279mg, 0. 63mmol, iR^ 50%] 
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'H-NMR (CDC1 3 , 400MHz) 5 (ppm) : 3.78 (2H, t, J=6.4Hz), 3.67 (2H, t, 
J=6.4Hz), 3.23 (1H, dddd, J=6. 4, 6.4, 14.4, 14.4Hz), 2.67 (1H, brs, OH), 
2.00-0.81 (33H, m), 0.90 (3H, d, J=6.4Hz), 0.86 (6H, d, J=6.8Hz), 0.79 
(3H, s), 0.64 (3H, s). 

13 C-NMR (CDC1 3 , 75MHz) 8 (ppm): 79.7 (CH), 68.3 (CH 2 ), 63.3 (CH 2 ), 57.1 
(CH), 56.9 (CH), 55.0 (CH), 45.5 (CH), 43.2 (C), 40.7 (CH 2 ), 40.2 (CH 2 ), 
37.6 (CH), 36.8 (CH 2 ), 36.4 (CH), 36.4 (C), 36.1 (CH), 35.4 (CH 2 ), 32.8 
(CH 2 ), 32.8 (CH 2 ), 29.5 (CH 2 ), 28.9 (CH 2 ), 28.9 (CH,), 28.7 (CH), 24.9 

(ay, 24.5 (ay, 23.5 (ay, 23.2 (ay, 21.9 (ay, 19.3 (ay, 13.0 
(ay, 12.7 (ay. 

ffcl^B (5. 17g, 11.58mmol) ©^nn^y|!S ( 5 0mL) ^ h/P 
xy^^^-^^py^ }j (4.42g, 23. 16mraol) *5 J; Xf h V ^f-/UT 5 > 
(7.8mL, 46.32ramol) %Mfttl'&, mm&T* 24 R#B,m# Lfc„ 5%fifc» 
7X*^7 U n a ^ * ^£rffl^T;te/ii L7t D 

^A^^TMU «aLfc 0 »3K4r«EETT?«*U ftli^fec [3-(3p,5a- 
cholestanoxy) propyl 4-methylbenzenesulfonate ; 6. 95g , 11. 58mmol , Jfc $5 

ioo%] £#f Co 

fc&mc (6.95g, 11.58mmol) <D DMF (40mL) fc\ Tx?ik~f- h V ?7 J\ 

(2.86g, 44 ramol) fc^&T^EI^fc^ 120^CT* 3 H#^# Lfc 0 

(^def-^ : mm ^^. /u=3 . d L> jt^^D [3-( 3 p,5a- 

cholestanoxy)propyl-l-azide ; 4. 67 g, 9. 91 ramol, Ifcifi 86%] £|#7c 0 
^-NMR (CDC1 3 , 400MHz) 5 (ppm): 3.52-3.43 (2H, m), 3.36-3.29 (2H, t, 
J=6. 8Hz), 3.14 (1H, dddd, J=4.4, 4.4, 10.8, 10.8Hz), 2.00-0.75 (33H, m), 
0.90 (3H, d, J=6.0Hz), 0.86 (6H, d, J=6.8Hz), 0.72 (3H, s), 0.58 (3H, s). 
13 C-NMR (CDC1 3 , 75MHz) 8 (ppm): 78.8 (CH), 64.4 (CH 2 ), 56.5 (CH), 56.3 
(CH), 54.4 (CH), 48.6 (CH 2 ), 44.8 (CH), 42.6 (C), 40.0 (CH 2 ), 39.5 (CH 2 ), 
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37.0 (CH 2 ), 36.2 (CH 2 ), 35.8 (CH), 35.8 (C), 35.5 (CH), 34.8 (CH 2 ), 32.1 

(ay, 29.6 (ay, 28. s (ay, 28.2 (ay, 28.2 (ay, 28.0 (ch), 24.2 
(ay, 23.8 (ay, 22.8 (ay, 22.6 (ay, 21.2 (ay, 18.7 (ch 3 ), 12.3 

(CH 3 ), 12.1 (CH 3 ). 

it&m-D (1.97g, 4. 18mmol) (D^$ J —)VmWL (25mL) 7K«MMT> £ 
UX Pd(0H) 2 /C (Pd : 20 MS%$ft, 230rag) fcjpfcfcft, WIUMX 12 NpRQfl^ 

Lfc 0 R^»sr^ h 535 ^m^xmmvtc^ mm^mmrxm^u it 

n*^ E C 3-(3p, 5a-cholestanoxy)propyl-l-amine ; 1. 86g , 4. 18mmol , J|X ^ 
100%] £#fc 0 

l H-NMR (CDC1 3 , 400MHz) 8 (ppm) : 3.60-3.49 (2H, m), 3.20 (1H, dddd, J=4. 4, 
4.4, 10.4, 10.4Hz), 2.81 (2H, t, J=6.4Hz), 2.07-0.81 (33H, m), 0.90 (3H, 
d, J=6.0Hz), 0.86 (6H, d, J=5.6Hz), 0.79 (3H, s), 0.64 (3H, s). 

i&ft*ik&m<Dik^wmz.mmx'hz 0 $ & \mit^xmm $ tifzih^m^ 

SB^iJS^- l-AHE^J©PJ : hG-CSF ©57 K 
HB#I## 2- AXE^lJCO^^ : hG-CSF ©57^7 ^B^<7°^- K 



63 



WO 2004/029018 
1. 5£ (1) 



PCT/JP2003/011214 



R— X- 



OR 1 
OR 1 



(1) 



n 



— O 




OR 
OR 1 

6. X^HB«_h (n-1) 



Y 



— Y 1 -N 



64 

/ 

I 



WO 2004/029018 PCT/JP2003/011214 

^*5<fc^/^7-f ^/^e>^s^«t Safins — 3^fc»i^— ti b< fti^ofc 

7. X&im&>± (n-1) i^T© 
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1 1 . &i&m m-r z m £ ft &&&& % ftt % k k mm^sm ^m^m-t^m 

13. ff5fc<Df£B l ~ 12 cov^-f^L^l^^HESO'fb:^ : Sr^^< H-ot 

14. 5£ (2) 
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is. ^s^^ y Kg tz.\±*:<Dmmw-&'>t£ <ni ^©ts^©^ 

1 ~ 12 *3«fct* 14 ~ 17 OV^^l^JcfBifc^b-^to-tfiBCgSt, L< ti^^— 

mm.(Ditmm^ v k„ 

20. Ktfcii^©i|ft^^ r^/^^t-f 

(Asparaginase) , jJOl^ ^ -7-^-^ (Glutarainase) > T/^^-'—M (Arginase) , 
t7 V # — if (Uricase) , ^ — — yf K "7 s >f ^ A ^ — if (Superoxide 

Disumutase) , 7 ^ f 7 x !) y (Lactoferrin) , ^ f W/h^t-f 
(Streptokinase), ~7*7^^>- (Plasmin), 7t/ 5^>"7 f T ^ "7" — (Adenosine 
Deaminase), -Y — n ^ — 1~24 (lnterleukin-l~24) , -fl^ — 
i'— a (Interferon— a) N -f >^«— 7 31 a /3 (Interferon— 0 ) , 4^'$'— 
^7^n^— y (Interferon— y), >f >-^>— n is— co (Interferon— co) , -f 
— ^^p^-t (Interferon - t ) , lg|ap- - M 0 ^ 
(Granulocyte-Colony Stimulating Factor) , ^- V 7 n 1 f y 
(Erythropoietin), ffi^ig^EH^ (Tumor Necrosis Factor), iMMSit^H^ 
(Thrombopoietin) , ^n — y (Klotho) Ifif, U^ls (Leptin), Ult^ffl 
IS J# H 1 ~ 19 (Fibroblast Growth Factor — 1 ~ 19) , ^ -y K # ^ 
(Midkine), TJ/V-^h^^ (Calcitonin), *^^^H^ (Epidermal Growth 
Factor), =f (Glucagon), ^ ^ p C/ (Insulin), ^ P ^jfcftH 
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1 (Insulin-like Growth Factor— 1) ^ ir ^ *r Or v 5 ^ ~ y $ -f n x -f >- 1 
(Osteogenic Protein- lK ^Ifflfl&iMH^- (Stem Cell Growth Factor), X ^ 
(Amylin), ^7t^D^ K*;^y (Parathyroid Hormone) , ^7^^y 
— y ^^tt^H-lF^ (Plasminogen Activator) s JfiLWrt&lBJlSfifeftH-? 
(Vascular Endothelial Cell Growth Factor) , T^KIsl&jjk^H^ig 
(Transforming Growth Factor) , ^'^^ d>f ^7°f Kg (Glucagon-like 
Peptide) , fo&HisjV^'y (Growth Hormone) , j~ h V t? ^ 
(Natriuretic Peptide), ^7^5/^> (Plasminogen), 7yv?t|xfy 
(Angiopoietin) , T^v^^^^f-^- (Angiostatin) , ^ K * * V 
(Endostatin) s JV?- J x # (Neocarzinostatin) , fFlfflJlM^ST 1 

(Hepatocyte Cell Growth Factor), Dv-y (Ricin) , i/ a — K^^-X^SS? 
(Pseudomonas Exotoxin), v ! 7fU7i* (Diphtheria Toxin) *S «fc tJ^efrL £> © 

is m^(oitmm%?$ y k„ 

21. £3S?£t£* 0 y Kofifr^s, mtf V -<rf^ y<dt%; Wtfzikft, 
T^ymmmfo, T^yijfA^ T^y^#w, gr^c^#:*3«ttm^#iD 

flc^e>3&5»«t *>mt£tiz>Hf&<Dfflm is ~ 20 ©v^-rtt^ni^ta^^^^ 

22. i*^(D|Sffl is ~ 21 (Dv^i s n^lIIfci3«c(7)^^t^i^^y-<^ k& 

23. fjt#<£>$&ffl 1 ~ 12 *5«tt>* 14 ~ 17 OV^-f^^l^^fB^'fk^-C 

mm&tf y - k * rt ©fNH^ssex&tt* % $ s :*m, 

24. ^a^tt^y-:^K^fcf«(DM^^ N ^ h*^^ frfl, 

25. ^afgtt^y -^^^ Kifcfttoii^^, T ^^^ =¥ ^__ if 

(Asparaginase), iTVl^ * if (Glutaminase) , 7Vl"¥*?-— g (Arginase) , 
17 y ^7 - if (Uricase) , * - - df- f - ^ f? ^ ^ A ^ w_ if (Superoxide 
Disumutase) , 7 ^ 1> 7 x U 7 (Lactoferrin) , ^ f h ^t^f 
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(Streptokinase), y^*^ (Plasmin), Tf/^yfj^t^f (Adenosine 
Deaminase), 4 — O 4 3^-1—24 (lnterleukin-l~24) s — y^n 

y-a (Interferon- a), -f — 7* p £ (Interferon- /3 ) , 4 — 
y^PV-y (Interferon- <y), -<>^^7xny-a) (Interferon- co) , ^ 
^ $ — ? xun ^ - x (Interferon - t) , M^^nn^ — $IJ^H^ 
(Granulocyte-Colony Stimulating Factor) , ^ !) ^ p ^ x f y 
(Erythropoietin), flt^^^Eia^ (Tumor Necrosis Factor), ifiL/hfeii^tJB^ 1 
(Thrombopoietin), y n - y (Klotho) Sfi®, W^fy (Leptin) , itHi£*IB 
IS it 5lS EI -T- 1 ~ 19 (Fibroblast Growth Factor - 1 ~ 19) , ^«/K*^ 
(Midkine), *A,*s (Calcitonin), StiS^ftg^ (Epidermal Growth 

Factor), ? /Vjj dtis (Glucagon), V y (Insulin), y ]) ^tj&ftB 

=f- 1 (Insulin-like Growth Factor— 1), ^.Xt^v^— ;y^/nf^y l 
(Osteogenic Protein-1), ^|fflJ3git5»H^ (stem Cell Growth Factor), 
V> (Amylin), A°7t^o^K^y (Parathyroid Hormone) , yy^y 
— ^^^tt-fbH^H (Plasminogen Activator) , sk W 1*3 ^ IH JJS $c ft H 
(Vascular Endothelial Cell Growth Factor) , T^Kte^J^ftH^ig 
(Transforming Growth Factor) , y*/k # =f y" =f- KS (Glucagon-like 

Peptide), jft^fc/U^: 1/ (Growth Hormone), -jr f> y ^ J^MWk^^ J- Kg 
(Natriuretic Peptide), y^^^/^-^ (Plasminogen), 7Vi?«xfy 
(Angiopoietin) , T^v^^y^^ (Angiostatin) , xy ^y^f y 
(Endostatin) , ^t^;kf;^^y (Neocarzinostatin) , flf&ffiJJMSH^- 
(Hepatocyte Growth Factor) , JJ v" >- (Ricin) , K^E-^X^^^ 
(Pseudomonas Exotoxin), ^7f!)7|| (Diphtheria Toxin) $3^n^:tlh<D 

23 fB*©^ 0 

26. £3i&tfi# y ^y^ Ko»J»fr^s % V ^f- K©T $ y g£^f£. 
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27. &£r^t&m^pt£< 1 mmmmm i ~ 12 u ~ n 
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30. gf^(Df5|g l -12 *3j;Ot 14 ~ 17 (DV^-ftl^lJSfcfB«©^#»^ 
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SEQUENCE LISTING 

<110> KYOWA HAKKO KOGYO CO., LTD. 

<110> TECNO NETWORK SHIKOKU CO., LTD. 

<120> Glycerol derivatives 

<130> P04578400 

<150> JP 2002-281364 
<151> 2002-09-26 

<160> 2 

<170> Patentln Ver. 2. 1 

<210> 1 
<211> 175 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Peptide substituted on 5 amino acids of hG-CSF 
<400> 1 

Met Ala Pro Thr Tyr Arg Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu 
-11 5 10 15 

Lys Ser Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu 

20 25 30 

Gin Glu Lys Leu Cys Ala Thr Tyr Lys Leu Cys His Pro Glu Glu Leu 

35 40 45 

Val Leu Leu Gly His Ser Leu Gly He Pro Trp Ala Pro Leu Ser Ser 

50 55 60 

Cys Pro Ser Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin Leu His 
65 70 75 80 

Ser Gly Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu Gly He 

85 90 95 

Ser Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu Gin Leu Asp Val Ala 

100 105 110 

Asp Phe Ala Thr Thr He Trp Gin Gin Met Glu Glu Leu Gly Met Ala 
115 120 125 
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Pro Ala Leu Gin Pro Thr Gin Gly Ala Met Pro Ala Phe Ala Ser Ala 

130 135 140 

Phe Gin Arg Arg Ala Gly Gly Val Leu Val Ala Ser His Leu Gin Ser 
145 150 155 160 

Phe Leu Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala Gin Pro 
165 170 175 



<210> 2 
<211> 174 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Peptide substituted on 5 amino acids of hG-CSF 
<400> 2 

Ala Pro Thr Tyr Arg Ala Ser Ser Leu Pro Gin Ser Phe Leu Leu Lys 

15 10 15 

Ser Leu Glu Gin Val Arg Lys He Gin Gly Asp Gly Ala Ala Leu Gin 

20 25 30 

Glu Lys Leu Cys Ala Thr Tyr Lys Leu Cys His Pro Glu Glu Leu Val 

35 40 45 

Leu Leu Gly His Ser Leu Gly He Pro Trp Ala Pro Leu Ser Ser Cys 

50 55 60 

Pro Ser Gin Ala Leu Gin Leu Ala Gly Cys Leu Ser Gin Leu His Ser 
65 70 75 80 

Gly Leu Phe Leu Tyr Gin Gly Leu Leu Gin Ala Leu Glu Gly He Ser 

85 90 95 

Pro Glu Leu Gly Pro Thr Leu Asp Thr Leu Gin Leu Asp Val Ala Asp 

100 105 110 

Phe Ala Thr Thr He Trp Gin Gin Met Glu Glu Leu Gly Met Ala Pro 

115 120 125 

Ala Leu Gin Pro Thr Gin Gly Ala Met Pro Ala Phe Ala Ser Ala Phe 

130 135 140 

Gin Arg Arg Ala Gly Gly Val Leu Val Ala Ser His Leu Gin Ser Phe 
145 150 155 160 

Leu Glu Val Ser Tyr Arg Val Leu Arg His Leu Ala Gin Pro 
165 170 174 
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